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Chemical exports up, but competition stiffer 


RITAIN’S chemical industry continues to play 

a valuable part in the country’s export drive. Last 
year chemical exports were valued at over £230 million; 
chemicals came third highest among the nation’s 
manufacturing industries. This year, to date, the 
industry’s exports show a welcome increase of about 
7%. 

In the dollar markets, in the face of powerful 
American competition, chemicals were exported to the 
value of £22 million in 1955, which represents 7°, of 
all dollar exports of manufactured goods; this year, 
to date, there is an increase of nearly 15°. 

These facts were cited by the chairman of the 
Association of British Chemical Manufacturers, Mr. 
G. F. Williams, at the Association’s annual general 
meeting last month, as achievements of which the 
chemical industry could be proud. At the same time, 
he warned that the industry must not rest on its 
laurels, for a recent Board of Trade report showed 
that between 1951 and 1955 the U.K. share of the 
world’s trade in chemicals dropped from 17.3 to 
16.7%, while the German share increased from 13.5 
to 17.4%. The overall export picture is worse; from 
1950 to 1955 the U.K. share dropped from 25.5 to 
19.8%, while the German share rose from 7.3 to 
15.6%. This is a clear indication of the growing 
German competition and therefore, as Mr. Williams 
points out, price restraint by itself will not solve the 
problems with which the country is faced, unless the 
breathing space which it gives is used to bring down 
costs in order to maintain and, if possible, improve 
the British industry’s competitive position in the 
export markets. 


Bright outlook for beryllium 


CONTRACT, with a total value estimated at 
over $23 million, awarded to the Beryllium 
Corporation by the U.S. Atomic Energy Commission, 
means more than just a big new slice of business for 
this American concern. The large amount of tonnage 
to be produced promises to stimulate new applications 
for beryllium, which in turn will substantially reduce 
the cost of pure beryllium to both industry and 
government. Beryllium Corporation officials predict 
that expanded research efforts created by the new 
contract will so improve the technology of fabrication 
that further cost reductions can be expected. 
According to a statement issued by Beryllium 
Smelting Co. Ltd., London, England, construction of 
a new plant and facilities costing some £4 million is 
being contemplated by the Reading, Pennsylvania, 


CHEMICAL & PROCESS ENGINEERING, November 1956 


Or Tt 


MONT? 





company. The location of this project has not yet 
been revealed. 

As a pure metal, beryllium was not produced or 
used in large quantities until the U.S. Atomic Energy 
Commission required it for nuclear reactors. In its 
pure form, the metal is used as a moderator, reflector 
and cladding material in nuclear reactors. Principally 
as a result of the continued interest and the sponsored 
programmes of the Atomic Energy Commission, the 
production and fabrication of beryllium have been 
accomplished at progressively lower costs, and a con- 
siderable amount of technical information has been 
made available to industry to further the use of this 
metal. 

Basically, beryllium metal is used in nuclear appli- 
cations because of its excellent stability under irradia- 
tion—its ability to ‘reflect’ neutrons back into an 
atomic pile without ‘ absorbing’ the neutrons. This 
permits an efficient reaction in the smallest space. 
Other outstanding properties of beryllium for design 
or structural use are its extremely light weight, high 
corrosion resistance and high modulus of elasticity. 


Big new refinery for Milford Haven? 


ENTATIVE plans for the construction of an oil 

refinery with a capacity of 5 million tons p.a. 
throughput, to be situated in the Milford Haven area 
of South Wales, have been laid by Esso Petroleum 
Co. Ltd. The company have approached local 
authorities there for permission to develop some 1,000 
acres of land as an industrial site. 

The company is not saying anything too definite 
about the project yet, and points out that, apart from 
planning approval, a number of important problems 
have to be solved. But a new major project like this 
would need a capital investment of some £20 million 
and its construction would occupy up to 5,000 men 
over a period of 2} years. Before this, there would be 
at least a year’s work involved in the design and 
planning stages. 

The project is the outcome of long-term planning, 
and the initial purchases of land were made more 
than 18 months ago, which makes it plain that there 
is no connection between the present proposals and 
recent international events. 


Physical chemistry and steel making 


OME outstanding problems of chemical engineering 
and physical chemistry in the search for higher 
productivity in the iron and steel industry were dis- 
cussed by Dr. A. H. Leckie in CHEMICAL & PROCESS 
ENGINEERING, 1955, 36 (6), 211-214, and (8), 296-299. 


373 








The British Iron and Steel Research Association 
reveals in its latest report that there is a growing 
appreciation of research into the physical chemistry of 
iron and steel making, which lies behind improve- 
ments in both quality and productivity in recent 
years. B.I.S.R.A. has carried out extensive laboratory 
work on these fundamental studies, concentrating 
mainly on determining how temperature and com- 
position affect the equilibrium state of reactions 
between metal and slag. An important fact estab- 
lished is that most such reactions are at, or close to, 
equilibrium during processing. There is a possibility 
that we can now apply our extended knowledge of 
physical chemistry to steel-making practice with the 
promise of more exact specifications and speedier 
production. 


Carbon dioxide and nuclear power 


AST month saw the opening at Calder Hall, with 

a great fanfare of trumpets from the Press, of the 
world’s first large-scale nuclear power station, and the 
world now waits eagerly to see what the United 
Kingdom Atomic Energy Authority’s plans will be 
for commercial production of electricity from nuclear 
stations in the future, as well as for the production of 
plutonium—a factor not likely to be ignored. 

An interesting engineering’ feature of the Calder 
Hall prototype station is the cooling of the graphite- 
moderated reactor and the transfer of heat from the 
reactor to the steam-raising plant, which is achieved by 
forced circulation of pure carbon dioxide gas at 
moderate pressure in a closed circuit through the 
reactor and the steam-generating heat exchangers. 
The total amount of carbon dioxide in the system is 
considerable, and the supply of gas, both for the initial 
filling and for normal operation, presented a number 
of special problems. 

Large-scale uses for carbon dioxide already exist in 
the bottled drinks industry and many industrial fields. 
The total usage at Calder Hall necessitates considerable 
reserves on site, and the only satisfactory method of 
supply which meets all the requirements is bulk 
delivery and bulk storage of liquid carbon dioxide, 
introduced into this country in 1949 by the Carbon 
Dioxide Co., a division of the Distillers Co. Ltd. 
The installation at Calder Hall, supplied and erected 
by this company, is the largest single installation so 
far in action in the British Isles. It consists of four 
specially insulated steel tanks, in which a total of 22 
tons of liquid carbon dioxide may be stored. Each 
tank is fitted with an automatic pressure-controlled 
refrigerator which cools the liquid to about 0°F. and 
maintains the pressure at 300 p.s.i. 

The storage tanks are filled by bulk deliveries in 
road tankers which carry 4 tons of liquid at sub-zero 
temperatures under pressure. The vehicles are filled 
at one of the many factories of the Carbon Dioxide 
Co. situated throughout the country, and are dis- 
charged at Calder Hall by means of an electrically- 
driven transfer pump on the vehicle. This pump is 
powered by a generator coupled to the tractor engine. 
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Filling or emptying a tanker takes approximately one 
hour and is carried out without interrupting normal 
working of the plant. 

For use in the reactor circuit, the liquid carbon 
dioxide is vaporised in four specially designed evapora- 
tors, developed and constructed by the D.C.L. research 
and development department in conjunction with the 
engineers of the Atomic Energy Authority. The 
evaporators consist of two parallel banks of steam- 
jacketed tubes, the number and size of which were 
calculated to meet the maximum demand of the system. 
Each unit can vaporise more than 2 tons/hr. of carbon 
dioxide. The units are coupled to a manifold, giving 
a total output of over 8 tons/hr. when the main circuit 
is being filled or purged. The same system supplies 
the smaller quantity of carbon dioxide gas required 
for normal operation. 

Constant control is exercised during manufacture 
of the carbon dioxide, and the system of bulk delivery 
and bulk storage ensures that there is no loss of 
quality before the very pure gas is fed into the reacior 
system. 


Corrosion research progress at Teddington 


N opportunity to see the progress that is being 

made at the Chemical Research Laboratory, 
Teddington, near London, was afforded by the ‘ open 
days ’ which were held from October 2 to 4. A great 
variety of work is done here, some of it, although 
highly specialised, touching on practical problems 
encountered in industry. Of the six main groups, 
perhaps the Corrosion of Metals Group—with its main 
practical objective the reduction of waste caused by 
corrosion—is of most immediate interest to industry. 
The laboratory concerned with the prevention of 
corrosion in aqueous solutions has been expanded to 
accommodate larger pieces of apparatus such as the 
mixed-bed deioniser and circulation apparatus for 
studying corrosion and its prevention in flowing water. 
In the latter, the test solution is pumped from the 
lower tank into a header tank and runs back into the 
lower tank through the test specimens, which are in 
the form of mild-steel tubes. An overflow from the 
top tank returns excess solution to the lower tank. 
Non-corridible stoneware pumps and glass tanks and 
pipes are used. The only metal in the circuit is the 
material under test. 

Other facilities include four boilers, each with six 
electrically heated tubes giving a heat-transfer rate of 
7,000 B.Th.U./sq.ft. of tube surface per hour. A 
study is being carried out on behalf of the British 
Shipbuilding Research Association on the corrosion 
of mild-steel tubes in Scotch marine boilers. The 
influence of water treatment and surface treatment of 
tubes on the corrosion of mild steels in sea water at 
a pressure of 190 p.s.i. is being investigated. 

Another interesting illustration of work in progress 
with a particular application to industry was afforded 
here by information about the use of cyclohexylamine 
carbonate (CHC) as a volatile corrosion inhibitor, a 
subject which was first proposed and studied at C.R.L. 
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Seaweed research centre 


N American industrial research concern, Arthur 

D. Little Inc., are to take over the Institute of 
Seaweed Research at Inveresk, Musselburgh, Scotland, 
launched over 10 years ago as a centre for seaweed 
studies with the idea of watching out for seaweed 
industry possibilities. 

The point has now been reached where the industry 
is firmly established and is growing and, because of 
this, the decision was taken some time ago to terminate 
the Institute in its present form. The Scottish Council 
(Development and Industry) is concerned with the 
latest development, which is in keeping with the 
demand in Scotland for science-based industry. 


Go-ahead glycerine 


LANS for launching a campaign aimed at bringing 

new and improved applications of glycerine and 
its derivatives to the attention of industry have been 
revealed by the U.K. Glycerine Producers’ Association. 
This should see a further widening of the market for 
glycerine, the uses of which have multiplied tremen- 
dously since its discovery in 1779 by Dr. Karl Wilhelm 
Scheele, a young Swedish scientist. In Britain, 
a current tabulation of usage shows that glycerine is 
now used in over 2,000 individual products and 
processes, indicating an increase of over 25°%, as 
compared with pre-war applications. Annual pro- 
duction in recent years is in the region of 50 million Ib. 
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British synthetic rubber projects forge ahead 


HE important programme of 80,000 tons of 

synthetic rubber authorised by the British Govern- 
ment in 1957, compared with a programme of 70,000 
tons this year, indicates the increasing consumption 
of synthetic in the United Kingdom. Of the total 
for 1957, 20,000 tons—the same quantity as this year 
—will be special-purpose synthetic rubbers and 
60,000 tons, compared with 50,000 tons this year, 
will be in the form of GR-S, the main general-purpose 
type of synthetic. 

The expectation of rising consumption is certainly 
borne out by the various plans for commercial pro- 
duction of synthetic rubber, including GR-S, in the 
U.K., which are going ahead rapidly. One of the 
latest reports is that a new £1 ?-million plant, for the 
production of styrene monomer, is to be built by 
Petrochemicals Ltd., an associate of the Shell Chemical 
Co., at Partington on the Manchester Ship Canal. 
This is expected to begin producing by 1958. A con- 
siderable part of the plant’s output will go to Styrene 
Products Ltd., a wholly owned subsidiary of Petro- 
chemicals Ltd., for the production of polystyrene 
moulding powders. 

The International Rubber Consortium will also 
draw substantial quantities of styrene from this plant 
for the manufacture of synthetic rubber at Fawley. 
Further quantities are expected to be available to 
industry in general. 

Meanwhile, Forth Chemicals Ltd. announce that 
the major expansion of their styrene monomer plant 
at Grangemouth, Scotland, has been completed. The 
company consider that this expansion, which more 
than trebles the initial capacity of the plant, will make 
it possible for British industry to satisfy all present 
needs for styrene monomer without importing from 
the dollar area. 


Heat exchangers and aqueous corrosion 


EAT exchangers in chemical works are exposed 
to corrosion not only from their constituents but 
also from the cooling water used. Some recent Russian 
research* into protection from aqueous corrosion has 
yielded data concerning the water used for cooling 
from lakes and artesian wells, and also the extent of 
corrosion losses on steelwork at 50°C. On an average 
this amounts to 6.10~* g./sq.m./hr. for 3,000 hr., or 
525 g./sq.m. p.a. However, local corrosion in pipes 
may be much worse than this, owing mainly to non- 
uniform diffusion of oxygen (dissolved in the water) 
on the surface of the metal. Compared with the 
average 0.07-mm. penetration of corrosion asa whole, 
this local attack may reach 2 to 2.5 mm. p.a. This 
often results in holes in piping of 33 to 38 mm. diam. 
within a year or two of use, and sometimes much 
sooner. 
It was decided to try the effect of Bakelite varnish 
coatings, which offered the advantages of relative 


* G. M. Sinaiskii, Khim. Promyshl., Oct.-Nov. 1955, (7), 
419-423. 
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cheapness and simplicity. Bakelite resins in various 
forms have long been used in chemical plant, resistance 
to corrosion depending largely on preliminary surface 
preparation, the number of coatings and heat treatment. 

The results of the experiments show that the 
Bakelite coatings reduce corrosion losses 15 to 20 
times generally; the stability of four, six or ten coatings 
is practically the same with thermal treatment at 150°; 
raising this temperature from 100 to 150° permits 
fewer coatings; raising the temperature further to 250° 
has little effect on coatings without fillers or with 
asbestos and sharply reduces corrosion resistance if 
aluminium flake, kaolin or graphite is used; resistance 
to impact shock is increased by fillers and rising 
temperature up to about 200° (except in the case of 
graphite). 

From the laboratory results the following regime for 
works use was evolved, using four to six coats and 
a viscosity of 50 to 55 sec. For the protection of 
industrial plant, thorough cleaning of the pipes inside 
and out is the first operation, followed by careful sand 
blasting and dry-air blasts. The surface, thus 
roughened, takes the first coating better. A method 
of heating and cooling the apparatus from the inter- 
tubular spacing is employed. One of the tubes is 
withdrawn, and a thread is cut in the part thus exposed 
to take a connecting piece. The inter-tubular part is 
filled with cold water through a mixer, and the appara- 
tus slowly heated by hot-water feed to about 80 to 85°, 
after which only steam is admitted to raise temperature 
to 100° maintained for 2 hr.; then again slowly cooled. 
In the heat treatment of the sixth coating both con- 
densate and steam raise the temperature to 150 in 
6 hr. This is maintained for 24 hr., after which 
cooling begins. 

This work was reviewed more fully in our associate 
journal Corrosion Technology, 1956, 3 (9), 285. 


Wax from rice bran 


NEW method for recovering wax and oil simul- 

taneously from rice bran has been developed in 
America and shows promise of increasing returns to 
rice-oil factories by more than $350,000 p.a. The 
process is not yet in commercial use, but has been 
developed by the United States Department of Agricul- 
ture at its New Orleans, Louisiana, centre at a cost of 
$25,000. 

Rice wax is now an unused waste product of rice-oil 
production, but research has shown that the wax 
obtained by the new recovery method can replace 
imported carnauba and other hard waxes used in 
polishes, carbon paper, shoe stains and other products, 
and sell at about 50 cents/Ib. in the current market. 
The U.S. imports some 20 million lb. of vegetable 
waxes annually, about 15 million lb. of which were 
carnauba wax. 

This is claimed to be the first practical method 
developed for recovering both oil and wax from rice 
bran in one continuous operation, using a single 
solvent, hexane. Previous methods for wax recovery 
required the use of other solvents, and at least two 
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expensive steps were required to produce both oil and 
wax from rice bran. 

It is stated that the new process should prove 
suitable for use in all mills that solvent extract oil 
from rice bran, and U.S.D.A. scientists estimate that 
U.S. rice-oil mills could produce about 750,000 Ib. 
of high-quality rice wax annually, along with 45 
million Ib. of rice oil. 

Either of two procedures may be followed. In one, 
the oil is removed from the bran with cold hexane 
Then hot hexane is used to extract the wax. Chilling 
the wax-hexane solution precipitates the wax, com 
pleting its recovery. 

The alternative procedure is to remove both ric 
oil and wax simultaneously by a single extraction wit! 
hot hexane. The wax is then precipitated by chilling 
and washed several times with cold hexane to remove 
any remaining oil. 


Pumping liquid metals 


T will be a relief to some to find that in an article in 

this issue which deals with the pumping of liquids. 
pumps of the more conventional sort are not involved. 
For one has become so used to hearing surprising 
things about pumps these days—pumps that will be 
undaunted by this or that temperature or aggressive 
chemical; pumps that will pump overcoats, bottles, 
etc.—that the eyebrows no longer rise so much when 
some new pumping feat is announced. 

In fact, however, the pump designers can still 
product plenty of surprises, and one such is a mech- 
anical, liquid-metal pump which has recently com- 
pleted a successful 500-hr. performance test run at 
more than 1,000°F.—the highest temperature at which 
a pump of this type has ever operated for an extended 
period. Intended for use in nuclear-power plants, 
chemical process lines, and other applications requiring 
high-temperature heat-transfer mediums, the pump 
is designed to circulate liquid sodium and sodium- 
potassium alloy in capacities up to 5,000 gal./min. 
for fluid temperatures as high as 1,600°F. 

The centrifugal-type pump, introduced by Westing- 
house in the U.S., has a hermetically-sealed canned 
rotor that contains pump and motor rotor in one 
integral unit. Pumped fluid and all rotating parts are 
thereby isolated from the field windings and outer 
atmosphere. There are no external shaft seals in 
these pumps, and suction and discharge nozzles are 
designed to be welded into the pipeline. Although 
pumped fluid is allowed to fill the motor cavity, it is 
excluded from the rotor and stator windings by sealing 
jackets in the magnetic gap. All surfaces in contact 
with pumped fluid are made of corrosion-resistant 
alloys—austenitic stainless steel and [nconel. 

An external supply of coolant is the only auxiliary 
requirement. Double walls are provided between the 
coolant and the sodium at all points of the integral 
heat exchanger. 

The bearings, lubricated by the pumped fluid, are 
made of sintered carbides to withstand the corrosive 
effect of sodium. 
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Trends in the extraction, refining 


and production of food and technical fats 


By M. K. Schwitzer, m.1.chem.c. 


REAT changes have taken place 

in the oils and fats industry since 
pre-war days. Emphasis has been on 
improving yields, producing higher- 
grade products and on continuous 
automatic plant operating at maximum 
labour, steam and power efficiencies. 
This process of ‘ modernisation’ is 
largely due to American influence and 
to the introduction into the industry 
of processes borrowed from other 
fields, mainly the petroleum industry, 
as exemplified by continuous solvent 
crystallisation and the fractionation of 
fatty acids. Some of these develop- 
ments have been reported in these 
reviews in CHEMICAL & PROCESS 
ENGINEERING in the past. During the 
year at present under review, most of 
the published information on develop- 
ments in the technology of oils and 
fats was of American origin. 

It is not possible in a brief review to 
mention more than a few develop- 
ments, and those enumerated should 
be regarded as typical, and certainly 
not as being comprehensive. Whereas 
the first post-war years saw most of 
the progress in the field of continuous 
vegetable oil extraction and refining, 
present published data are spread 
more evenly over the whole industry 
and include margarine and cooking 
fat production, and non-food uses of 
fatty acids and other fat-derived 
chemicals. As far as extraction and 
refining processes are concerned, most 
new data concern improvements rather 
than breaking completely new ground. 


OWLS AWD 








(Courtesy: Costain-Fohn Brown Ltd. 


Fig. |. Part of solvent extraction battery for oilseeds 


Extraction of vegetable oils 


Although semi-continuous extrac- 
tion has still its place under certain 
conditions (see Fig. 1) most new instal- 
lations are now of the continuous type. 
Improvements in continuous Bollman- 
type bucket extractors were patented 
by Depmer' and Hanke et a/.* The 
former patent deals with the dis- 
tribution and the maintenance of a 
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desirable amount of solvent in the 
individual buckets, and the latter 
patent with an arrangement which 
allows the buckets to move vertically 
during extraction but horizontally 


* during the draining period. 


An automatic device for feeding 
oil-containing material continuously 
into an extractor and discharging 
extracted meal was patented by Ger- 
man workers.* 

Knoepfler er al.’ studied the appli- 
cation of the filtration-extraction pro- 
cess on linseed with a view to discover- 
ing optimum pretreatment conditions 
for the seeds to obtain highest yields 
and good-quality products. Extraction 
efficiency of the oilseeds is directly 
related to the particle size or degree of 
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and cakes in the Ceylon Government Oil Factory at 


Seeduwa, Ceylon. 


comminution, time and temperature 
of cooking; the moisture during cook- 
ing, the degree of crispness (incom- 
pressibility), time and temperature of 
slurrying (?.e., mixing seed particles 
with solvent prior to actual extraction), 
and the number and temperature of 
washes. Rolling seed particles to fine 
flakes in five-high rolls with clearances 
of 0.002 in. between the first and 
fourth rolls, with the last clearance 
being set at zero, gave most satisfac- 
tory results in subsequent extraction. 
Optimum initial cooking moisture 
levels were found to be between 17 
and 24°,, with 8 to 104°, at the point 
of discharge from the cooker. The 
authors conclude that the versatile fil- 
tration extraction process used already 
for a variety of seeds is entirely satis- 
factory for linseed extraction with 
only minor modifications. 

An improved version of the well- 
known Kennedy counter-current ex- 
traction system has also been patented.° 
It consists of a more efficient mech- 
anism to propel the material through 
the series of leaching stages comprising 
the extractor. 

Attention has been given to up- 
grading extraction residues, par- 
ticularly cottonseed cake. The pre- 
sence of toxic substances, 7.e., pigment 
glands, in cottonseed meals, puts 
cottonseed extractors at a disadvantage 
because cottonseed residues are not 
so suitable for feeding animals as are 
the extraction residues of some other 
oilseeds. Means for rendering these 
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toxic pigments harmless have been the 
subject of research for some time. 
A patent of Swift & Co.® describing 
a process for detoxifying cottonseed 
meal is therefore of interest: the meal 
is heated with an aqueous solution of 
sodium sesquicarbonate, sodium car- 
bonate peroxide, ordinary salt, tri- 
sodium phosphate or similar salt. 

An alternative method for detoxify- 
ing cottonseed residues was ascribed 
in a patent to the U.S. Secretary of 
Agriculture.’ Cottonseed oil foots 
containing less than 0.02°/, free gossy- 
pol are detoxified by heating in a closed 
vessel at 210 to 220°F. for 1 to 3 min. 

To control solvent-extraction plant 
it is important to have a quick method 
to determine the oil content of the 
raw material and of the extraction 
residue. Soxhlet extraction, taking 
16 hr., followed by solvent evapora- 
tion, is a standard method used. 
Much quicker is the dielectric method 
already in use for soya beans and other 
materials. Johnson et al.® found the 
dielectric method also suitable for 
safflower and sunflower seeds. Using 
the Steinlite LOS unit they obtained 
accurate results in 10 to 20 min. The 
method is said to be simple and can be 
run by non-chemists after a brief 
training. 


Extraction of animal and fish oils 
In the animal-fat industry there is 














a tendency towards continuous, fool- 
proof operation, greater yields and 
better overall economy. The De 
Laval Centriflow animal process is 
a new development in that direction. 
The raw material, which might be in 
the form of large frozen blocks or of 
different-sized pieces direct from the 
slaughter floor, is first cut in a mincer 
into small pieces which are melted 
and then pumped at a temperature of 
around 120°F. into a disintegrator. 
From this the fat issues in the form 
of a homogeneous mass which is 
further heated by means of direct dry 
steam up to a temperature of 140 to 
175°F. The mass consists essentially 
of fat particles, cracklings substantially 
free of fat, and water. The cracklings 
are separated out by means of a de- 
sludger which is a horizontal centri- 
fugal machine. The fat water mixture 
is heated to about 200°F., then 
deodorised and finally passed to a 
centrifugal purifier which separates 
the fat from the ‘ glue water.’ These 
latter operations take only a few 
seconds, so that there is no damage to 
the fat due to being heated. The 
whole plant is controlled automatic- 
ally. The standard unit has a through- 
put of 1.5 tons/hr., steam consumption 
is only 10 lb. for every 100 Ib. of raw 
material and installed horsepower 35 
kw. Fat yield is 99.5°,, (see Fig. 2). 
A Canadian patented process® for 





rendering animal fat under conditions 
at which fat-spoiling enzymes are de- 
natured consists of a disintegrator to 
rupture the cell walls; the resulting 
mixture is de-aerated in vacuo at tem- 
peratures sufficient to liquefy the fat 
while retaining a large percentage of 
the moisture in the mass; inert gas 
is admitted and then the mixture is 
coagulated by heating; the liquefied 
fat is finally separated. Another 
patent’® covers a solvent-extraction 
process. According to this invention, 
water and fat are first removed from 
animal tissue by comminuting the feed 
stock and rolling the particles to flakes 
from +; to } in. thick; the flakes are 
extracted with a water-immiscible sol- 
vent at elevated temperatures; water 
and solvent are distilled off, yielding a 
good-grade fat. 

The Hygrade Food Products Corp." 
patented a continuous method for 
rendering fats. The coarsely ground 
tissue is heated to a temperature at 
which the fat melts but at which the 
tissue does not coagulate. During the 
next step the mixture is heated under 
pressure to coagulate the proteins. 
After grinding, the melted fat is 
separated from the proteinaceious 
tissue. © 

Rothe! describes recent develop- 
ments in plant for recovery of oil and 
meal from fish. He finds that the 
cooking/pressing process is still used 
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Fig. 2. General flow-chart of De Laval centriflow animal fat process. 
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Continuous catalytic unit for producing nitriles from fatty acids at the 


Littleborough (Lancashire) factory of Hess Products Ltd. 


almost universally, especially for her- 
ring. ~ In this process the fish are 
cooked under pressure to loosen the 
flesh from the bones and to free the 
oil from the cells. The hot mass is 
fed into continuous screw presses 
which yield (1) a press cake consisting 
of about half its weight of water and 
up to 5°,, of oil and (2) an oil/water 
mixture. The latter is heated to 90°C. 
before being passed into centrifugal 
separators which remove the oil from 
the glue water. The latter may be 
concentrated in a triple evaporator to 
50°,, water content and then mixed 
with the press cake just before drying. 
In the U.S., however, the 50°, con- 
centrate sells as ‘fish solubles’ for 
around $100 per 2,000 Ib. 

Modern fish-meal driers are de- 
signed to give a high-quality meal, 
and the author tabulates interesting 
data comparing steam and direct-gas- 
heated driers. In a pilot plant built 
for direct gas heating both the meal 
drier and the cooker were heated by 
means of bunker C fuel oil. The 
meal from this plant analysed 20°, 
more protein and 3.7°,, less fat than 
a meal made from the’ same raw 
material simultaneously at the same 
plant but heated with steam. 


Birkhoff,'= in a_ well-illustrated 
article, describes progress in floating 
fish factories. These are mainly of 
two types: the trawler factory which 
both catches and processes the fish, 
and the mother ship which is only 
fitted for processing and is supplied 
with raw material by trawlers. Among 
the trawler factories, the Volkswohl, 
Delaware, Oceanlife and others are 
described. The following mother 
ships are described by means of 
detailed drawings showing the oil and 
meal processing apparatus: Orgontz, 
Pacific Explorer, Clupea, Fairfree and 
Pushkin. 

Béyng'* reviews fish-oil separation 
in the German fish-meal industry and 


_describes the equipment in use. 


Oil refining 

An oil difficult to refine is cottonseed 
oil. The difficulty is high content of 
mucilage and dark colour, due to the 
presence of gossypol and related pig- 
ments, which are not easily removed. 

An improved method for determin- 
ing gossypol in crude cottonseed oil 
was related by Pons et al.'4 This is 
especially suitable for crude oils 
obtained by the newer extraction 
methods where gossypol content can 
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be as high as 0.7°/,, with the resulting 
hazards in the refining and bleaching 
of such crude oils. P-anisidine is 
used in the colorimetric method. A 
detailed description of the method is 
given, including reagents used, and 
procedure. 

Pilette (whose book, ‘ Le Raffinage 
de l’Huile de Coton,’ Brussels, 1948, 
established him as a writer of practical 
experience) and Bagot'® gave an up- 
to-date account of refining cottonseed 
oil. Some of the difficulties encoun- 
tered with this oil are due to incorrect 
storage conditions and to the method 
of extraction. For instance, the gossy- 
pol content of an oil obtained by 
means of hydraulic presses is, on the 
average, 10°,; that obtained by the 
‘ filtration-extraction ’ process a little 
less, while oils from continuous screw 
presses or solvent extractors might 
contain 0.2 to 1°., of gossypol. The 
first operation in modern refining 
practice is degumming. This might 
be carried out in a semi-continuous 
manner or in completely continuous 
plant as is the case at the Plains 
Co-operative Oil Mill in Lubbock, 
Texas, U.S.A. Proper degumming 
reduces refining losses, as do also 
certain additives put into the crude 
oil in very small quantities. As far 
as neutralising, washing and drying 
methods for the degummed oil are 
concerned, batch operation must still 
be considered economical and efficient 
under certain circumstances, though 
semi-continuous methods, and especi- 
ally continuous processes, are firmly 
established today. Laboratory methods 
indispensable to controlling the refin- 
ing process are described in detail. 

To produce a high-quality salad or 
cooking oil from cottonseed oil it is 
necessary to remove from it high- 
melting constituents which cause the 
oil to become cloudy at domestic 
refrigerator temperatures. - Refined 
cottonseed oil is therefore submitted 
to a winterising process: essentially 
a freezing process followed by fil- 
tration. With continuous refining 
becoming more and more established, 
it was expected that sooner or later 
winterising would also be carried out 
in a continuous manner. 

The Southern Utilization Research 
Branch, U.S., have developed a con- 
tinuous process based on extraction 
with acetone and hexane. This pro- 
cess follows immediately on oil extrac- 
tion and prior to refining. Operating 
time is 1 to 4 hr. instead of several 
days in traditional winterising plant, 
and losses are low. The process is 
also applicable to groundnut oil. 

The addition of certain chemicals 
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during neutralisation helps separation 
of soap stock from the oil. The De 
Laval Separator Co.'® found that add- 
ing 0.1 to 0.4°, of HPO, (calculated on 
the weight of the crude oil) to the crude 
oil before alkali lye is added to neutralise 
free fatty acids reduces refining losses 
during centrifugal separation. 

The importance of removing phos- 
phatides, especially when refining 
soya-bean oils, is the subject of a 
patent granted to Pillsbury Mills Inc.'” 
The crude oil is hydrated to pre- 
cipitate the phosphatides; the result- 
ing oil contains as little as 0.023 to 
0.3%, of phosphatides. After deodoris- 
ing at a high temperature and a pres- 
sure of not more than 5 mm. of 
mercury, the oil will not ‘ revert,’ 7.e., 
it will not develop the characteristic 
unpleasant odour that poorly refined 
soya-bean oils are apt to acquire after 
a while. 

In recent years, technologists have 
turned their attention to the possibility 
of carrying out the refining operation 
immediately after the solvent extrac- 
tion of the oil. In fact, it is thought 
to be more economical to refine the 
miscella (.e., the solvent containing the 
oil) than the solvent-free crude oil as 
in traditional practice. A number of 
accounts and patents on this subject 
have appeared. One of these’® de- 
scribes a method which does not make 
use of alkalis but aqueous alcohol to 
separate the oil from impurities. 
Miscellas containing 10 to 30°, of oil 
in a solvent are first washed with 
acidified aqueous alcohol and then 
with up to 90°, aqueous alcohol. 


Margarine and other food fats 


A general review on the production 
of margarine was written by Knollen- 
berg.!® It deals inter alia with the use 
of the Votator in continuous margarine 
manufacture. A margarine fat which 
can be used for a ‘ global spread,’ 7.e., 
a margarine which is spreadable in 
both warm and cold climate, was 
patented by Jones et al.*° The fat is 
a tempered blend of 80 to 90°, veget- 
able fat and 10 to 20°, mono- and 
diglycerides, and of a small quantity 
of an emulsifier of the polyalkylene 
glycol ester type. 

An improvement in the manufacture 
of margarine, allowing greater control 
during production, was patented by 
the Lever Bros. Co." The fat blend 
is slightly cooled and agitated so as to 
cause crystallisation of the higher- 
melting glycerides. This mixture is 
then supercooled by rapid chilling. 
Finally, at least part of the aqueous 
phase is blended with the supercooled 
material. 
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In some industrial applications, 
liquid food fats are preferred to solid 
ones. In analogy with solid shorten- 
ings containing emulsifiers such as are 
widely used in bakeries, so-called 
‘liquid shortenings’ are now avail- 
able. One type of liquid shortening 
consists of a highly refined edible 
vegetable oil to which 2 to 10% of 
a ‘ baking improver ’ has been added. 
The additive is a polyoxyethylene 
ether of solid fatty acid partial esters 
of hexitans, and a mixture of these 
ethers. The preferred ether contains 
2 to 20 oxyethylene groups per 
molecule.”” 

Fats used for frying (potatoes, 
fritters, etc.) were investigated by 
Bennion and Hanning.”*> They found 
that a lard produced in a continuous 
process has a higher smoke point and 
develops less free fatty acids during 
deep frying than steam-rendered lard. 
The addition of monoglycerides to 
the former lard immediately lowered 
the smoke point, which, however, 
tended to increase somewhat as frying 
proceeded. Fat absorption was 
evidently not influenced by the added 
monoglycerides. Comparing changes 
in different fats during frying fritters, 
the authors found that increase in 
acidity and lowering of smoke point 
and peroxide values was similar for 
all fats tested. Palatability tests by 
panel judges did not consistently dis- 
tinguish between the flavour and 
odour of fritter balls fried in fresh or 
greatly used fats. 


Carotene 


It is now accepted in the industry 
that carotene is the best colouring 
substance available for use in mar- 
garine. This application was pioneered 
in the United Kingdom, and the bulk 
of British margarine is now coloured 
with carotene. American margarine 
manufacturers are also using more and 
more carotene for that purpose. The 
great advantage carotene has over 
many other fat-soluble colouring sub- 
stances is that it is a natural product 
and completely harmless. Moreover, 
it exhibits vitamin A activity. It is 
therefore not surprising that a number 
of patents should have appeared dur- 
ing the last year to recover carotene 
from plants, especially from palm oil 
which is particularly rich in carotene. 

According to a French invention,” 
palm oil is subjected to alkaline alco- 
holysis with a low-molecular-weight 
alcohol. Glycerin is removed. The 
esters are distilled below 110°F. at 
a pressure of 0.001 to 0.0001 mm. 
mercury in a short-path distillation 
apparatus. The distillation residue 





contains a high content of biologically 
active natural carotenes. The Stan- 
dard Oil Co.” described a process for 
concentrating carotene (and toco- 
pherol) from palm oil by thermal 
diffusion. A thin film of the oil is 
passed between two surfaces made of 
heat-conductive inert material placed 
0.01 to 0.15 in. apart. One surface 
is heated to up to 300°F., the other is 
kept at a lower temperature but at not 
less than 105°F.; thus a temperature 
gradient is maintained across the oil. 
A film of carotene- (and tocopherol-) 
enriched fraction forms near the cooler 
surface and can be separated from the 
lighter-coloured fatty acid-enriched 
fraction which concentrates adjacent 
to the hotter surface. 

De Witte”® describes two methods 
of obtaining carotene from palm oil: 
a chemical method through which pure 
crystals are obtained at the rate of 
36 mg. carotene from 100 g. of palm 
oil; and a physical method which is 
based on selective extraction of the 
oil with liquid propane at a tempera- 
ture of 80 to 90°C. and a pressure of 
50 kg./sq.cm. The chemical method 
is based on the alcoholysis of the oil, 
followed by distillation. 

Barnett?’ patented a process for 
recovering carotene from pulped veget- 
able matter in the presence of serum. 
The fibre is removed first hydraulically 
and the serum is then separated from 
the carotene-protein particles. 


Fat chemicals 


By far the largest number of publi- 
cations, including patents, was in the 
field of fat chemicals. These are used 
in synthetic detergents, shampoos, as 
flotation collectors, in coatings, resins 
and plastics of the most divergent 
types, as bactericides, in lubricating 
oils and greases, pharmaceutical pre- 
parations, as edible emulsifiers, textile 
chemicals and for a host of other appli- 
cations. A useful article on the use of 
animal fats in detergents was pub- 
lished by Stirton er al.,?* who pre- 
pared synthetic detergents from tallow. 
One was the salt of a sulphated hydro- 
genated tallow alcohol RCH,OSO,Na 
(X), the other the disodium salt of 
a-sulphonated hydrogenated tallow 
acids RCH(SO,Na)CO,Na(Y). These 
were mixed in various ways with 
sodium dodecylbenzene sulphonate 
(Z). A phosphatic builder was used. 
The different mixtures were com- 
pared with each other as to their 
detergency. A Terg-O-Tometer was 
used in the laboratory experiments. 
The authors found that component X 
was the most important, and mixtures 
not containing X were generally in- 
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ferior detergents. Built X Y mixtures 
were better than XZ mixtures. Results 
of these laboratory tests are, however, 
not considered to be conclusive. 

An interesting application of fatty 
acid amides, for instance, of lauryl- 
amide, is in animal feeds. Chickens 
were observed to grow faster if 0.05 
0 0.25°%, of amide, calculated on the 
iry content of the feed, is added.”® 

Lubricating greases containing a 
ithium soap of dihydroxy stearic acid 
were patented by Esso.*° The patent 
describes methods of production, 
typical of which is the preparation of 
the mono-formate ester of dihydroxy- 
stearic acid which, in a second step, 
is transformed into the lithium salt. 
To increase the solubility of the salt 
in the grease, lithium stearate is also 
added. 

Wax-like compounds with good 
electrical properties and suitable for 
cable waxes, and in the manufacture 
of electric condensers, are made from 
fatty acids. These are reacted with 
cyclo aliphatic di-amines in a manner 
in which the NH, radicals are directly 
linked to cyclo aliphatic nuclei.™ 

Fatty acids and their chlorides are 
also the basis for products used as 
paint additives, for waterproofing 
leather, as paper sizes, and as deter- 
gents, according to another patent.*” 
In the manufacture of these products 
the fatty acid chloride is combined 
with proteins or their hydrolysis pro- 
ducts which had been treated with an 
oxidising agent capable of hydroxy- 
lating the free amino groups of the 
proteins or the hydrolysis products. 

The production of aliphatic amines 
and similar cationic products from 
fractionated fatty acids was described 
by Schwitzer.** The distilled acids 
are reacted catalytically with ammonia 
in a continuous automatic plant. The 
resulting nitriles are hydrogenated to 
yield primary or secondary amines. 
Diamines of the type RNH.C,H,.NH,, 
unsymmetrical tertiary amines, ethy- 
lene oxide condensation products of 
amines, and ampholytic compounds of 
the general formula R.NH.R.COOH 
are amongst other derivatives belong- 
ing to this. A large plant of the type 
described, the first in Europe, is now 
in operation in the United Kingdom 
(see Fig. 3). 

From the same author* there is 
a review of modern methods in the 
processing of tallow. It deals in the 
main with fat splitting, fractional dis- 
tillation, production of fat alcohols, 
and epoxidised products. 


Books 
A number of new books have been 





published. Hilditch* has revised and 

enlarged ‘ The Chemical Constitution 

of Natural Fats’ in a third edition, 
which has 110 more pages than the 
last edition. Schwitzer** has published 

‘Margarine and Other Food Fats,’ 

which deals with all phases of the 

margarine and allied industries, in- 
cluding the production and use of 
cooking fats and shortenings, vanaspati 
ghee, global spreads, bakery products, 
etc. Simon*’ published a_ biblio- 
graphical study on the subject of pink 
coloration in certain tallows. A new 
edition of Liittgens’ book** on glycerin 
has appeared. A comprehensive and 
up-to-date list of books on oil fats and 
allied subjects has been made available 
by the American Society of Oils and 
Fats chemists.** It contains about 
100 titles. 
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Artificial Fertiliser Progress in Hungary 


Hungarian sources report that ex- 
perts have worked out a new and 
cheaper artificial fertiliser manufac- 
turing process, using nitric acid instead 
of sulphuric acid, which Hungary has 
to import. Although production has 
trebled in the past 11 years, Hungary 
is still short of fertilisers. 

Laboratory experiments with the 
new fertiliser—called Nifosz—show 
that in the fertiliser the active agent 
is 40°,,—a much higher concentration, 
it is claimed, than in the ‘ traditional ’ 
fertilisers. 

Hungarian press reports state that 
all by-products of the manufacturing 
process can be utilised. From one of 
the by-products lime can be made, 
from another cryolite for use by the 
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aluminium industry. This is at 
present imported. Nifosz can be 
stored for several years without the 
danger of it absorbing humidity. 
Production of Nifosz has been started 
at the Pét nitrogen works, and next 
year at the new Borsod chemical works 
it is planned to build a 10,000-ton- 
capacity plant for the new fertiliser. 

Annual production of 15,000 tons 
of Nifosz is also proposed for the 
huge Tiszapalkonya chemical combine, 
which, when completed, will be mainly 
devoted to supplying basic materials 
for the plastics industry. 

Some details of the Borsod and 
Tiszapalkonya projects were given in 
CHEMICAL & PROCESS ENGINEERING, 
1955, 36 (12), 441. 
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IRECT heating or cooling is the 
simplest means of heat transfer, 
but it often becomes necessary to heat 
or cool process materials indirectly by 
employing intermediate heat-transfer 
media to transport heat between the 
process material and the heat source 
or sink. Such indirect transport helps 
the heat source or sink to be located 
at safe distances from the processes. 
Further, considerable economies may 
be achieved by centralising the heat 
source. Again, in some operations, 
as in drying paper, it is impossible to 
use direct heating, while in industries 
such as the foodstuffs, pharmaceutical 
and fine chemical industries, close 
control of temperature is often essential 
for the success of the process, and such 
close control can be achieved only by 
indirect heating. A critical review of 
the heat-transfer media commonly used 
for indirect heating is presented here. 
Water, steam and air are the com- 
mon heat-transfer media employed in 
process industries because of their 
availability and cheapness. But, in 
recent years, various other media 
which include organic products, metals 
and inorganic salts have been de- 
veloped to meet the demands of 
rapidly advancing technological pro- 
cesses. The more recent of these 
developments is the use of liquid metals 
in the field of nuclear engineering. 


Factors affecting choice of 
medium 


The selection of a suitable heat- 
transfer medium for a given process 
depends, in addition to economic con- 
siderations, on the following factors: 

(a) Physical properties 

(1) Freezing point, or melting 
point if the medium is a solid. 
(2) Boiling point. 
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In any industry where heating or cooling operations are involved 


and where the heat is transferred indirectly through water, steam, 


air or some special medium, the correct selection of that medium 


needs the careful attention of the chemical engineer. This article 


discusses the various points to be taken into account and surveys 


the properties and behaviour of a number of heat-transfer 


media, including some only recently developed for this purpose. 


(3) Density and its variation with 
temperature. 

(4) Viscosity and its variation 
with temperature. 

(£) Other physical properties as 
surface tension and electrical 
resistivity. 

(6) Thermodynamic properties 

(1) Thermal conductivity. 

(2) Vapour-pressure data. 

(3) Specific heat. 

(4) Latent heat of fusion and 
volume changes on fusion, in 
the case of solids. 

(5) Latent heat of vaporisation. 

(c) Thermal and heat-transfer charac- 
teristics 

(1) Thermal stability in the re- 
quired temperature range. 

(2) Heat sensitivity. 

(3) Heat-transfer coefficient. 

(d) Chemical activity with the process 
materials, corrosion character- 
istics on the materials of trans- 
port and construction. 

(e) Hazards due to inflammability 
and toxicity. 

It may be readily seen that some of 
the above factors are interdependent. 
Thus the heat-transfer coefficient de- 
pends on the physical and thermo- 
dynamic properties of the medium. 
The significance of some of these 
factors is now briefly considered. 


Physical and thermodynamic 
properties 

If the medium is a solid at normal 
atmospheric temperature, it is neces- 
sary to melt it before using it for heat 
transport. It is therefore desirable to 
have a low-melting-point material. 
This minimises the expense of melting 
the medium and reduces the possibility 
of the medium freezing in the equip- 
ment and transport lines in case of 
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plant shut-down. When using media 
with melting points higher than atmo- 
spheric temperature, all vessels and 
pipelines must be jacketed. Also, the 
boiling point of the material should 
be high so that the medium can be 
used over a wider range, if it is to be 
used as a liquid agent. 

Similarly, it may be seen that high 
density, low viscosity, high thermal 
conductivity, low vapour pressure and 
high specific heat are other desirable 
properties. Further, the latent heat 
of fusion should be low to minimise 
the cost of melting if the medium is 
solid at normal temperature, and latent 
heat of vaporisation of the medium 
should be high so that the pipe sizes 
can be small for a given thermal load. 


Thermal and heat-transfer 
characteristics 

The medium should be thermally 
stable under the operating conditions 
of pressure and temperature and in 
the presence of the materials of con- 
struction employed. It should also 
have a high heat sensitivity to permit 
close temperature control. It should 
have a high liquid heat-transfer co- 
efficient if it is circulated as a liquid, 
or should have a high condensation- 
film coefficient if circulated as a 
vapour, provided the film on the other 
side of the heat-transfer equipment is 
not the controlling resistance. The 
heat-transfer coefficients for liquids 
flowing inside circular pipes are com- 
puted by the following equations :' 


hoD (=) 
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Turbulent flow 


For mercury and other liquid metals, 
Colburn? recommends the equation 


h Cov. . 3 
aa s+ (CE) | 


0.023 
(DG)u)* 


Equations (1) and (2) have been 
developed on the basis of the experi- 
mental data on gases, water and 
organic liquids whose Prandtl numbers 
range from 0.6 to several hundred. 
These equations are found to give 
erroneous results when applied to 
liquid metals whose Prandtl numbers 
are of the order of 0.1. For alkali 
metals, the Lyon-Martinelli equation*® 
shown below gives good results: 


(DV pCy) 
- 7 + 0.025 ‘ ee) ee 


But for heavy metals as mercury, 
lead and bismuth, equation (4) gives 
higher coefficients than actually 
obtained, and this discrepancy is 
generally attributed to the non-wetting 
of the heat-transfer surface. 


Chemical activity and corrosion 
characteristics 


It is essential that the process 
material should not react with the 
heat-transfer medium. Every effort 
should be made to prevent contamina- 
tion of the heat-transfer fluid by the 
process material. The purity of the 
process material should be checked 
from time to time and, when the 
purity of the heat-transfer medium 
falls below the permissible limit, the 
heat-transfer medium should be re- 
moved and, if possible, purified for 
re-use. The heat exchangers and 
pipes, valves and pumps employed for 
the transport of the medium generally 
contribute towards a significant part 
of the plant cost. To minimise costs, 
it is desirable to have a heat-transfer 
medium which can be handled by 
common materials of construction. 
A medium which requires materials 
of construction costlier than stainless 
steel may not be economical for normal 
plant use. Every precaution must be 
taken to minimise corrosion. As the 


presence of foreign matter in the heat- 
transfer fluid may accelerate corrosion 
rate, leakage of process material must 
be prevented and free surfaces of 
highly active transfer media must be 
blanketed by inert gas. 
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Fig. |. Rough classification and temperature limits of heat-transfer media. 
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Hazards due to inflammability 
and toxicity 


A medium which is not inflammable 
has advantages over one which is 
inflammable as, in the latter case, we 
have to provide means for extinguish- 
ing the fires resulting from leaks or 
from failure of tubes, in addition to 
the usual losses sustained due to fire 
hazards. The vapours or fumes which 
may contaminate the atmosphere owing 
to leaks in the system should be non- 
hazardous to health. The medium 
should also be free from any irritating 
action on the skin, so that no difficulties 
are encountered in handling. It is 
advantageous to have a medium with 
a characteristic odour so that the 
presence of leaks in the system is felt 
and the points of leakage are easily 
detected. 

A large number of materials are 
available for use as _heat-transfer 
media. They may be liquids or gases 
or vapours under the process con- 
ditions. It can be seen from Table 1 
that liquids, condensing vapours and 
boiling liquids are better heat-transfer 
fluids than gases. 


Table 1.‘ - Liquids, Condensing 
Vapours and Boiling Liquids as 
Heat-Transfer Media 





. Range of film 
Medium coe ee i. 

Steam, filmwise con- 

densation 1,000 to 3,000 
Steam, dropwise 

condensation 10,000 to 20,000 
Condensing organic 

vapours cae 200 to 900 
Steam, superheating 5 to 20 
Boiling water 300 to 9,000 
Air, heating or cool- 

ing faa a 0.2 to 8 











Fig. 1 shows the range of tempera- 
tures in which some of the industrially 
important heat-transfer media may be 
considered as economically useful. 
The media may be roughly classified 
into those used for temperatures up 
to 100°F., between 100 to 750°F. and 
above 750°F. This classification as 
well as the temperature limits should 
not be considered as rigid. 


Heat-transfer media for 
temperatures up to 100°F. 


The media used in this range must 
have a low freezing point to facilitate 
the transmission of refrigeration with- 
out change of phase. The most com- 
monly used media are the brines of 
sodium chloride and calcium chloride. 
Sodium chloride brines are cheaper, 
but cannot be used below -6°F. 
Calcium chloride brines are used up 
to -40°F. Magnesium chloride brines 
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are used in about the same tempera- 
ture range as sodium chloride brines. 
Brines are cheap heat-transfer fluids, 
but are corrosive. Their corrosion 
rates can, however, be lowered by the 
addition of inhibitors such as sodium 
dichromate. 

Other media which may be used in 
this temperature range are methanol, 
denatured alcohol, ethylene glycol, 
glycerine and anisole. -Their proper- 
ties, along with those of brines, are 
shown in Table 2. They are non- 
corrosive,. but have a high cost. 
Methanol and denatured alcohol are 
not inflammable at the refrigeration 
temperatures, but at higher tem- 
peratures they give off inflammable 
vapours. As the freezing point of 
anisole is —35°F. and it can be handled 
by mild-steel equipment, it appears 
to be a good heat-transfer medium in 
the lower temperature range. 


Temperature range 100 to 750°F. 


Water, steam, Dowtherm, heat- 
transfer oils and Arochlor are some of 
the commonly used heat-transfer 
media in this temperature range. 
Their physical properties are shown 
in Table 3. 

Liquid water is an excellent medium 
in the temperature range 40 to 400°F. 
It has a high heat capacity, is cheap 
and universally available. But pres- 
sures higher than 250 p.s.i. are 
required in order that full use may be 
made of the heat-transfer charac- 
teristics of liquid water. Use of liquid 
water at 2,800 p.s.i. in European 
plants is reported by Geiringer.° 
With liquid water, smaller pipes than 
those required for steam can be used. 





Traps are not required and the pipe- 
lines need not be run with particular 
regard to pitch. Heavy water is used 
as a moderator and coolant in nuclear 
reactors. 

Steam is an excellent heat-transfer 
medium and, in fact, the most widely 
used medium for heat transport in 
almost all process industries and 
thermal stations. It is the most 
economical medium for temperatures 
up to 450°F., but for higher tempera- 
tures abnormally high pressures are 
required, as the pressure of steam 
rises rapidly with temperature, as can 
be seen from the following data:® 
Temperature, °F. Steam pressure, p.s.i.a. 

212 14.69 


300 67.01 
400 247.31 
500 680.80 
600 1,542.90 
700 3,093.70 


While steam continues to be the most 
important medium for temperatures 
below 450°F., it is advantageous to 
consider the possibility of other heat- 
transfer media for higher temperatures. 

Dowtherm™-'® is the patented name 
of the Dow Chemical Co. for high- 
boiling products used as heat-transfer 
media. Two of these are marketed as 
Dowtherm A and Dowtherm E. The 
former is a eutectic mixture of 
diphenyl (26.5°,,) and diphenyl oxide 
(73.5%) with a freezing point of 
53.2°F., and can be used for tem- 
peratures up to 750°F. Dowtherm E 
is a specially treated grade of O- 
dichlorobenzene with a normal boiling 
point of 352°F. and is useful for tem- 
peratures up to 500°F. Dowtherm A 
and Dowtherm E can be used separately 
or mixtures of the two may be used 








in the temperature range of 350 to 
500°F., provided care is taken that no 
separation of the lower-boiling com- 
ponent occurs. Dowtherm may be 
used as liquid or as a vapour to 
transfer heat. Condensing vapour 
coefficients are higher than liquid- 
phase coefficients. But liquid-phase 
heating and cooling cycles are often 
used in batch reactor systems. Overall 
coefficients of 8 to 80 in jacketed 
kettles and heat exchangers are re- 
corded in heating varnish, asphalt and 
fatty acids. With liquid Dowtherm in 
forced convection, overall coefficients 
of 15 to 40 are reported.® It has been 
indicated that, with Dowtherm, ex 
plosions in air are slow and caus: 
increase of pressure less than 100 p.s.i 
Chances of fire are minimised, due to 
its high flash point. Since it has very 
low saturation concentration in air a 
room temperature, explosions canno 
normally occur. Badger’ indicates the 
reasons for failure of some of the 
Dowtherm units, along with the salient 
precautions that should be taken care 
of, in the operation and design of 
Dowtherm systems. 

The latent heat of vaporisation is 
about 125 B.Th.U./lb., or one-eighth 
that.of water. But, at equal pressures, 
the latent heats per unit volume of 
Dowtherm and steam are comparable, 
and so the size of pipe required for 
Dowtherm is about the same as that 
for steam, for a given heat load. Dow- 
therm can be handled in standard 
seamless pipe just like steam. Dow- 
therm vaporisers may be of the forced- 
circulation or natural-circulation types. 
They may be electrically heated, 
direct-fired water-tube or direct-fired 


Table 2. Properties of Heat-Transfer Media for Temperatures up to 100°F. 











ee re Specific Thermal | 
| Freezing | Boiling Density Viscosity heat conductivity Prandtl | 
Medium | Pott point (g./c.c.) (centipoises) (B.Th.U. (B.Th.U. number 
CF.) | CF.) Ib.|°F.) hr.ft.F.) 
Sodium chloride brine, . ; . 
10%, by weight + | 20.4 |; — 1.0769 (32°F.) 2.1 (32°F.) | 0.888 (59 F.) 0.322 (32°F.) 13.80 (32°F.) 
Sodium chloride brine, | : al 
22% by weight a a _ 1.1660 2.90 (32°F.) | 0.802 (59°F.) 0.3155 (32°F.) 17.88 (32°F.) 
Calcium chloride brine, 12.0 
30% bce Aen —50.8 | — 1.295 6.0 0.653 0.307 (32°F.) (25°, brine, 
32°F. 
Methanol % —142.6 | 148 0.7918 (60°F.) 0.596 (68 F.)| 0.601 (60°F.) 0.124 (68°F.) 7.0 (60 F. 
Ethylene glycol... | -115 | 387 1.1101 (77°F.) | 2.45 (68°F.) | 0.573 (68°F.) 0.153 (32°F.) 360 (60 F. 
| | | 55 
Glycerol ve ian 64.4 554 1.261 (68° F.) 207 (60°F.) 0.576 (90° F.) 0.164 (68 °F.) (50°,, solution, 
60 F. 
Anisole ... - des —35 308.8 0.9954 (68°F.) 1.12 0.483 — 
(68 to 300 F.) 
Propylene glycol ani —_— 369.1 1.0381 40.6 0.590 —: _ 





384 





CHEMICAL & PROCESS ENGINEERING, November 1956 


















Table 3. Properties of Heat-Transfer Media for the Range 100 to 750°F. 








| } | Latent | 

nal | Freez-| Boil- Viscosi Specific Thermal | Latent | heat of Range of 
be di ing | ing | Density | tscosity heat | conduc- | heat of | yapouri- | Prandtl heat- 

to Medium point, | point,| (g./c.c.) (centi- | (B.Th.U./ | ‘Tht a ,| sation | No. transfer 
ur °F. F. poises) b.F.) | B. -U./ | (B.Th.U./ |B Th.U.| coefficients 
e | hr.ft.°F.) | 1b.) | lb.) 
id- eae be on ot kd | PORHNE (M6, ee A Oe aie 
se | | | | | 130 to 
en Water it bea 32 212 0.9991 | 1.1404 | 1.0004 | 0.343 | 144 1,000 | 7.8 10,000+ 
all (60°F.) (60°F.) (60°F.) | (60°F.) | (60°F.) (60°F.) | (200°F.) 
ed Saturated steam (1 | 970 | | 750 to 
re ; etm.) § «s. nie — —_ 0.005984 | 0.01255 | 0.451 0.0137 _ (212°F.) 1.06 3,300* 
nk —_—______— | |] — A | | J | — | ——___— | ——____ | ____ 

in 45 to 3,200F 
1ts 2.95 to 0.4to | 0.0825 to | (300 to 
a Dowtherm A .- | 53.2 | 495.8 1.042 | 0.38 } 0.63 0.105 64 | Ts |. 28 700°F.) 
en (60°F.) (100 to | (100to | (100to | |(atm. pr.)| (300°F.) | 130 to 700* 
X 500°F.) 500°F.) | 500°F.) | (500 to 
1st 700°F.) 
a | | 28 to 3,8004 

| (100 to 
Ty 1.1 to 0.373 to | 0.08 to 400°F.) 

a Dowtherm E ee ee 352 1.276 0.22 0.565 | 0.123 38 119 | 38 190 to 
10% (60°F.) (100 to (300 to | (100to | (atm. pr.)| (300°F.)| 1,100* 
he 500°F.) | 500°F.) | 500°F.) | | | (100 to 

} 400°F.) 
he - ._ — = neem a a — | _ a 
nt | 1.44to | 17.5to | 0.29to | 0.0613 to | 
ire Arochlor ... me — 644 La * 0.47 0.44 | 0.0800 _ } — | 51.5 120 to 
of (86 to (140to | (86to | (86to (212°F.) 1804 
572°F.) | 572°F.)° | 248°F.) | 212°F.) | 

is 0.94 to 0.49 to | 0.835 to | 
th Heat-transfer oils... — 0.75 40 to 1 0.758 0.70 = a 6.6 — 
a (75to | (200t0 | (200to | (100 to (300°F.) 

of 700°F.) 550°F.) 700° F.) 650°F.) 
le, 0.93 to 16.5 to | 0.4875 to | 0.84 to 
for 0.745 1.5 0.72 0.70 — — 11.7 
iat (100 to (200 to (200 to (100 to (300°F.) 
”- | 700°F.) 450°F.) 700°F.) 650°F.) 
rd + Liquid film coefficients depending on velocity. 
q- * Condensing film coefficients depending on velocity. 
d- + Overall heat-transfer coefficients in an experimental heat exchanger."! 
eS. fire-tube type. Dowtherm vaporisers lems of design and operation of and other permanent gases, mixtures 
‘d, are rated at the maximum capacity at Arochlor heaters, giving the pertinent of caustic soda and caustic potash, 
ed which they may be safely operated. data on Arochlor. heat-transfer salts, and liquid metals 
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Both A and E grades of Dowtherm 
have pungent odours, facilitating the 
easy detection of leaks. 

Anisole is also an excellent heat- 
transfer medium up to 300°F. As it 
is liquid at normal temperatures, it 
can be easily handled by pumps. Its 
latent heat of vaporisation is higher 
than that of Dowtherm and hence can 
be used in a vapour system under 
pressure. 

Arochlor is a chlorinated biphenyl 
developed by Monsanto Chemical Co. 
as a heat-transfer medium suitable for 
use as a liquid up to 600°F. As its 
freezing point and viscosity are low, 
it can be easily handled like Anisole 
at atmospheric temperature. At its 
maximum temperature its vapour pres- 
sure is less than 0.5 atm. It can be 
safely handled in cast-iron, steel, 
bronze and stainless-steel pipes and 
equipment, as Arochlor has no cor- 
rosive action on these materials. 
McArdle et al." discussed the prob- 


Mineral oils may be used as heat- 
transfer media up to 600°F. Some 
refineries market specially prepared 
mineral oils as heat-transfer oils. They 
have high thermal stability and excel- 
lent resistance to sludging. They may 
be used for such applications as heating 
jacketed cast-iron kettles and auto- 
claves in the manufacture of varnish, 
dyestuffs, asphalt and deodorisers. 

There are a number of other heat- 
transfer media such as tetraryl silicate® 
and Hydrotherm 800. Tetrary]l silicate 
is a liquid between —40 to 700°F. It 
has a high cost and hence is not being 
used industrially. Hydrotherm 800, 
developed by the American Hydro- 
therm Corporation, is a phenolic com- 
pound of good thermal stability and can 
be used for temperatures up to 875°F. 


Heat-transfer media for 
temperatures above 750°F. 

The media that can be used for 
temperatures above 750°F. include air 
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like mercury, sodium, alloys of sodium 
and potassium (NaK) and other alloys. 
Their properties are shown in Table 4. 
Air and other permanent gases such 
as nitrogen can be used over nearly 
the entire range of industrially impor- 
tant temperatures. But they have low 
heat capacity and poor thermal charac- 
teristics. The pumping power require- 
ments for transferring a given amount 
of heat are high, as large volumes of 
gases are needed to transfer relatively 
small amounts of heat. Temperature 
control becomes difficult and large 
overheating may occur. But, in certain 
circumstances, as in thermal power 
stations, air is the most economical 
heat-transfer medium, as the hot air 
may be used for combustion. 
Heat-transfer salt (HTS)":** is 
commonly used in two compositions, 
namely (1) 50°,, sodium nitrate and 
50°,, potassium nitrate which melts at 
282°F. and (2) 40°,, sodium nitrate, 
7°,, sodium nitrate and 53°, potassium 
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nitrate which melts at 288°F. They 
can be conveniently melted by steam 
at 150 p.s.i. and circulated by centri- 
fugal pumps. They can be used in the 
temperature range of 300 to 1,000°F. 
They do not corrode steel up to 850°F., 
but at higher temperatures stainless- 
steel equipment should be used. They 
are characterised by low vapour pres- 
sure, high heat-transfer coefficients, 
good thermal stability and freedom 
from toxic vapours. HTS is used 
extensively in the Houdry catalytic 
cracking plants, Thermofor kilns, and 
distillation and reactor systems. 
Organic materials such as wood, paper 
and rags must be kept out of contact 
with HTS. Aluminium and its alloys 
react violently with this medium. 


Liquid metals and their alloys 
Introduction of liquid metals and 
their alloys as heat-transfer media is 
a significant development in the field 
of heat transport. Considerable atten- 
tion has been drawn towards liquid 
metals because of their high thermal 
stability and high heat-transfer co- 
efficients. In fact, they have the best 
known coefficients. Being elemen- 
tary substances, they do not decom- 
pose or carbonise. They have some 


disadvantages, too. They react most 
violently with water, chlorinated 
hydrocarbons and other materials and 
lead to serious hazards in case of 
equipment failure. Hence, the liquid 
metal systems should be absolutely 
leakproof and liquid metal surfaces 
should be blanketed by inert gas. Of 
the several liquid metals and alloys 
that can be used as heat-transfer 
fluids, those that are liquids at room 
temperature, such as mercury and 
NaK, may be more easily handled 
than those that are solid at normal 
temperature. 

The development of electromagnetic 
pumps without moving parts or 
stuffing boxes has greatly contributed 
to the successful utilisation of liquid 
metals. In liquid metal heat ex- 
changers all joints are made of high- 
quality welding or brazing, as mech- 
anical joints are not suitable. Clean- 
liness is absolutely essential during 
construction as the medium becomes 
contaminated with the dirt that is left 
behind and causes plugging or exces- 
sive corrosion. Since most metals are 
solid at room temperatures, provision 
must be made for heating all systems. 
Electrical heating, steam tracing and 
hot-oil jacketing are used for keeping 





the medium in liquid condition. Due 
allowance must be made in pipes, etc., 
for expansion of the metal on cooling. 
Maximum efficiency will be obtained 
only when proper tube materials of 
high thermal conductivity and mini- 
mum wall thickness are chosen, con- 
sistent with structural requirements. 
Much work is being done on the cor- 
rosion mechanisms to evaluate a per- 
fect system of employing liquid metals 
as coolants in power-producing re- 
actors. Liquid metals are found to be 
indispensable for atomic reactors by 
virtue of their thermal properties aid 
chemical stability. Also, they satis‘y 
other considerations like neutron 
absorption cross-section, moderatiig 
power, radiation stability and induced 
radioactivity."4;'° Liquid metals may 
also find use in preheating blast 
furnace air, cooling rotating machines 
at high temperatures, in effecting het 
transfer to heat-sensitive materia's 
like milk, etc., and to transport heat 
to and from high-pressure vessels. 
Among the available liquid metals and 
alloys, mercury, sodium, NaK, and 
lead-bismuth eutectic are commoniy 
used as heat-transfer media. 
Mercury'*'® boilers, in which mer- 
cury-vapours take in heat at a tem- 


Table 4. Properties of Heat-Transfer Media for Temperatures above 750°F. 








| Melt- 
- ing Boiling 
Medium | point, | point, 
F. | F. 
| | 
“ —| SF F 
HTS i uo? 1,100 
Mercury ... e* -37 675 
| 
Sodium... ee 208 1,616 
NaK (56 to 44%) ... 65 1,518 
NaK (22 to 78%) ... 12 1,443 
| 
Lead nee bis 621 3,170 
| Lead-bismuth 257 | 3,038 
eutectic (44.5 to 
55.5%) .. 





_ Thermal 
Density — _ — 
(8./¢.¢.) poises) arte at ‘| (B.Th.U. 
2 5 Se | hr.ft.°F.) 
97 to 1.69| 2.9 to 1.1 | 
(290 to | (600 to 0.373 — 
1,000°F.) | 1,000°F.) | 
13.5to | 1.55to | 0.0328to | 4.7 to 
12.3 | 1.0 0.0326 8.1 
(60to | (68to | (212to (50 to 
1,000°F.) | 400°F.) | 850°F.) 600°F.) 
0.928 to 0.686 to 0.3305 to | 49.8 to 
0.78 | 0.182 0.303 34.5 
(212 to (215 to (212 to (200 to 
1,300°F.) 1,300°F.) | 1,480°F.) 1,300 F.) 
0.91 to 0.24 to 0.269 to 
0.778 0.12 0.253 14 to 16 
(60 to (600 to (212 to 
1,000°F.) | 1,000°F.) | 1,470°F.) 
0.847 to 0.468 to 0.238 to 14.1 to 
0.703 0.146 0.213 15.38 
(212 to (215 to (32 to 
1,300°F.) 1,300°F.) 1,470°F.) 
10.5 to 2.1 to 0.039 to 
9.81 1.7 0.037 9.434 to 
(750 to (m.p.: (620 to 8.698 
1,850°F.) 1,000°F.) 930 F. 

10.46 to 1.75 to 5.3 to 
9.36 1.24 0.035 6.5 
(390 to (600 to (290 to (320 to 
1,830°F.) 1,000°F.) | 680°F.) 610°F.) 


L Latent 
j atent | heat of Range of 
veat Of | yapori- | Prandtl heat- 
fus *U sation No. transfer 
|(8. 7h. *|(B.Th.U. coefficients | 
1b.) Ib.) 
35 _ — 200 to 
2,600+ 
5.04 125.5 0.0111 5,700* 
48.69 1,980 0.0048 6,400* 
2,000 to | 
3,000+ 
os a 0.00863 3,500* 
— — 0.00677 —_— 
11.3 365 0.0222 4,100* 
— — 0.0223 3,700* 





+ Depending on velocity. 
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* At 10 ft./sec. velocity. 


+ Overall coefficients.'® 


CHEMICAL & PROCESS ENGINEERING, November 1956 








r- 


Qe“ eS OO 


< 
oo 


56 











NOMENCLATURE 


Cp = Specific heat at constant pres- 
sure, B.Th.U./Ib. °F. 

Diameter of the passage, ft. 

Mass velocity, 1b./sq.ft.hr. 

Acceleration due to gravity, 

sq.ft./hr. 

h Coefficient of heat transfer 
between fluid and surface, 
B.Th.U./hr.sq.ft.°F.; ha is 
based on arithmetic mean; 
hy, is based on logarithmic 
mean. 

F - Conversion factor between 
heat and work, ft.lb./B.Th.U. 

K Thermal conductivity of the 
fluid, B.Th.U./hr.ft.°F. 

L Length of heat-transfer pass- 
age, ft. 


"QS 


Pr Prandtl number Cp 4 


Q Rate of heat transfer, B.Th.U. 
hr. 

t Average temperature differ- 
ence between the wall of the 
heat-transfer passage and the 
bulk temperature of the fluid, 





es T, temperature rise of 
fluid, °F 
V Velocity, ft./hr. 
V; Volume occupied by the fluid, 
cu.ft. 
Subscripts 
b For bulk. 
w For wall. 


Greek letters 

9 Density of the fluid, lb. cu.ft. ; 
op, mean density of the fluid 
| under pump conditions. 


ue Viscosity of the fluid, lb. ft.hr. 
| co) . Heat-transfer factor, turbulent 
flow: 
58 /.C,?/.K3/.) 
(u'®/35) 
9 Heat-transfer factor, stream- 
line flow: 
(61/,Cp!/3K?/s) 
(ut/¢) 











perature level of 950 to 1,000°F. and 
evaporate water at 400 to 500 p.s.i.a. 
in the condenser, are reported to have 
been in use since 1922. Addition of 
extremely small amounts of titanium 
and magnesium reduces the corrosive 
action of mercury on steel. Safe 
methods have been developed for 
handling the material and for detecting 
leaks in the operating equipment. 
Mercury had been used as a heat- 
transfer medium for the distillation of 
crude oils, for the accurate tempera- 
ture control of cracking units and for 
catalyst reactor tubes in phthalic an- 
hydride converters.'® Its use is now 
limited, as its specific heat is low, its 
vapours are toxic and it is very expen- 
sive. Further, it has a high vapour 
pressure at higher temperatures. Thus 
at 1,200°F. it has a vapour pressure of 
500 p.s.i. 


Sodium and its alloys'® are found to 
be the best media where large quan- 
tities of heat at temperatures over 
1,200°F. are to be transferred. Overall 
coefficients in the range of 2,000 to 
3,000 are reported. Stainless steel 
can be used for fabrication of the 
piping, valves, heat exchangers and 
pumps. Lyon!® gives the various 
physical and chemical properties of 
sodium and other metals and the 
laboratory techniques of handling 
them safely. Sodium is used as 
coolant in nuclear reactors, valves on 
aircraft engines, and in plows of shale 
oil retorts. 

Alloys cf sodium and potassium?®. *4 
containing 40 to 80°,, potassium are 
liquid at room temperature, though 
sodium melts at 97.8°C. and potas- 
sium at 93.5°C., and can therefore be 
used with relative use. Cottrell and 
Mann” discussed the methods of 
handling sodium and its alloys in 
nuclear systems. Alloys containing 
44°, and 78°,, potassium are the usual 
heat-transfer media and are adopted 
as coolants in nuclear reactors and 
heat-treatment furnaces for research 


work. In general, they behave like 
the parent metals, but are more 
reactive. 


Lead and lead-bismuth eutectic are 
used to a limited extent as heat- 
transfer media in the range 650 to 
1,700°F. Lead baths are used in 
metallurgical operations and for con- 
trolling temperatures in reaction units. 
Lead serves as the jacket fluid in 
converters of naphthalene to phthalic 
anhydride. Certain bismuth-lead-tin 
alloys are found to be liquids at 
ordinary temperatures and may be 
used as heat-transfer fluids even in 
the range of 150 to 300°F. 


Comparison of different 
heat-transfer media 


It can thus be seen that there are 
a large number of heat-transfer media 
of widely varying properties and the 
choice of a suitable medium for a 
specific job depends upon the factors 


detailed earlier and on economic con- 
siderations. Some of these factors 
may be combined into groups and the 
different heat-transfer media may be 
compared on the basis of the relative 
values of the groups. One such 
commonly used group is the Prandtl 
number the values of which are given 
in Tables 2, 3 and 4. Other groups 
which have been proposed for com- 
paring the characteristics of the heat- 
transfer fluids for viscous and turbulent 
flows are given below. 

A high film coefficient of heat 
transfer of the medium is necessary 
if the principal resistance to heat 
transfer lies on the medium side. The 
values of the film coefficients of 
different media are shown in Tables 
3 and 4. 

The economic factors to be con- 
sidered include the cost of the medium, 
cost of the equipment required and 
the cost of power required for circulat- 
ing the medium. The last factor 
depends on the volumetric flow rate 
and pressure drop. Thus, apart from 
the capital costs, the two basic factors 
which must be considered are the 
heat-transfer coefficients that can be 
achieved under the operating con- 
ditions and the power requirements for 
pumping. Parsons and Gaffney** have 
given the relationships between film 
coefficients and energy expended in 
circulating heat-transfer media inside 
tubes, both for streamline and turbu- 
lent regions, for 21 fluids. Carberry* 
correlated the film coefficients with 
the horse-power loss per 1,000 ft. of 
3-in.-i.d. pipe for various fluids at 
different temperature levels. Gilliland 
et al.** have related the energy required 
for pumping and the heat transferred 
by the following equations: 

7-5 | 


W 1.58 [ OL? 
QO Fg V7 T! a) 


[ Gis "7 ] piensa (5) 


Streamline flow 





! Groups for Comparison of Characteristics of 
Heat-Transfer Fluids for Viscous and Turbulent Flows 
| + Viscous flow group Turbulent flow group Authors 
| 
| “ an Gilliland et al. 
| C,? p~ 2K Cy*p?K Pr®.4 
0.2 
a. Shimazaki™* 
re pppCp* 
1 2 6 2 3) 
piisCp : sks ey 2 Cr ss Parsons and Gaffney” 
Y'/6 4" /35 








CHEMICAL & PROCESS ENGINEERING, November 1956 


387 





£- Gini] 


io 
[ Cy2p2KPr®-* ] “eevevee (6) 
Turbulent flow 


Conclusions 


Water, steam and air are the com- 
monly used heat-transfer media. But 
there are a number of modern process 
industries which demand the use of 
the less commonly known heat-transfer 
media which have been developed in 
recent years. The choice of a suitable 
heat-transfer medium for any specific 
job will have to be made on the basis 
of the physical and thermodynamic 
properties, heat transfer and cor- 
rosion characteristics and economic 
considerations. 
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Canadian Chemical 
and Engineering Advances 


ROGRESS towards the better use 

of cellulose waste products; pro- 
duction of acid chlorides by a new 
method; and development of an in- 
expensive method for making water- 
resistant silica—these are examples of 
work carried out under the National 
Research Council of Canada and re- 
viewed in the Council’s report for 
1955-56. Details of selected projects 
are given below. 


Chemical engineering. In this 
section of the Division of Applied 
Chemistry several important operating 
variables have been examined in the 
small-scale studies of the catalytic 
oxidation of ethylene and this has 
resulted in a considerably improved 
yield structure. The thermal cracking 
of heavy Canadian crude petroleum 
has been investigated. 

Applied catalysis. Catalyst be- 
haviour has been studied in both the 
oxidation and dehydrogenation of 
hydrocarbons. The reactions of a 
number of hydrocarbons with oxygen 
atoms were followed and the analytical 
techniques used in determining the 
products of the reactions have resulted 
in notable contributions to gas liquid 
partition chromatography. Also under 
investigation has been the effect of 
pressures up to several thousand atmo- 
spheres on the chemical equilibria of 
the system carbon dioxide-benzene- 
benzoic acid and benzophenone. 
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Metallic corrosion. Considerable 
progress was made in explaining the 
mechanism of formation of the initial 
products in the oxidation of iron and 
its alloys. 

Metallurgical chemistry. Much 
of the work in the metallurgical section 
was devoted to the preparation and 
application of skeletal metallic, oxida- 
tion catalysts. Advances have been 
made in a study of the phase diagram 
of the calcium-silver system, which is 
a closely related subject. The instru- 
mentation group of this section has 
developed a satisfactory technique 
for high-temperature x-ray diffraction 
studies. 

Colloids. Work on aqueous and 
non-aqueous suspensions has been in 
progress. Methods of improving 
gravitational sedimentation have been 
examined and an inexpensive method 
of preparing water-resistant silica has 
been developed. Molecular weight 
measurements utilising a differential 
manometric method have been ex- 
tended successfully to a number of 
high-polymer systems. Oxidation of 
liquid hydrocarbons and phase studies 
on polar molecules have continued. 

Physical organic chemistry. The 
section has continued work on the 
catalysed polymerisation of ethylene 
oxide using Friedel-Crafts-type cata- 
lysts, the catalysed reactions of ethy- 
lene oxide with alcohols and the 
cleavage of ethers. The nature of 


gg 


Friedel-Craft catalysts is also bein 
investigated. 

High polymers. This group is 
currently engaged in following the 
kinetics of reactions involving large 
molecules. These include thermal 
breakdown investigations, polymer- 
monomer equilibrium studies and the 
ionic polymerisation of monomers. 

Crops and chemistry. A number 
of yeasts and wood-rotting fungi have 
been grown in conventional fermenta- 
tion equipment to produce proteins 
from agricultural or industrial wastes. 
Methods for hydrolising the proteins 
and estimating the more important 
amino acids are being studied to obtain 
data on the probable nutritive value of 
the proteins produced. A relatively 
simple method for making fatty acid 
chlorides was developed in connection 
with a fundamental problem concern- 
ing the theoretical treatment of oil 
fractionation. These acid chlorides are 
being investigated for their ability to 
size textiles and pulp products. 

Cellulose waste. Cellulolytic en- 
zymes catalyse the hydrolysis of cel- 
lulose to soluble sugars. The mech- 
anism of this reaction is of consider- 
able interest in the possible conversion 
of waste cellulose to useful products. 
In the Division of Applied Biology 
certain important features of this 
mechanism have been determined: 
these include the influence on the 
reaction of the length of the cellulose 
chain, the influence of the position of 
a glucosidic linkage within the chain, 
the activation energy of the reaction, 
and the effects of certain changes in 
the structure of enzyme and substrate. 
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MANGAMESIS DLORWUDIS 


for Primary Batteries 


By j. o. Lay, F.R.1LC. 


The production of high-grade primary batteries, in which synthetic or selected natural manganese 
dioxide is used, has not yet been developed on a fully scientific basis and lines of investigation, including 
chemical and various physical methods of examination, are suggested to avoid any future possibility 


of inflationary competition for diminishing supplies of suitable raw material. 


HE present annual production of 

manganese ores of immediate 
metallurgical significance (i.e. over 
10°,, manganese) approximates to 10 
million tons. Some of the main pro- 
ducing countries, together with figures 
for ore containing more than 35%, 
manganese mined during 1954, are 
listed below: 


Country Million 
tons 
U.S.S.R. cna ai ai 
India... hiss ad a 
Union of South Africa ... 0.80 
Gold Coast... Gc > Gre 
French Morocco ‘des .- 0.45 
Cube ~... ve +e -. C36 
Egypt ™ bas ... 0.30 
Brazil ... ee bvi os Oe 
Mexico wis son » Cm 
Belgian Congo wae - Cae 
Japan ... a ts -- O2D 
Portuguese India de se. 
U.S.A. ... ie 0.15 


Others (each) ... less than 0.10 


It is interesting to note that even in 
the British Isles deposits of manganese 
ore exist, but geological surveys and 
intermittent mining have shown that 
these are in the main of inferior grade, 
uneconomical for working under pre- 
sent conditions. The main deposits 
recorded are in Derbyshire, the Isle 
of Man, Wales and Scotland—the 
latter, at Dalroy, being most suitable 
for exploitation. 


Extraction of manganese ores 


Separation of manganese ores from 
the associated gangue is most satis- 
factorily achieved by simple milling 
and hand picking or on shaking tables, 
since froth flotation has not yet been 
applied with universal success, mainly 
owing to the siliceous and claylike 
admixtures. Some advantages have 
been gained by the sintering of con- 
centrates, but the best approach needs 
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Fig. |. Flow sheet of acid beneficiation process. 


to be selected in the light of individual 
circumstances. 

An extensive survey of beneficiation 
methods has been undertaken in the 
United States and one particular in- 
stance of oil soap flotation followed by 
roasting has resulted in the upgrading 
of ores from 18 to 45°,, manganese. 
The methods described, however, are 
usually adopted after preliminary sepa- 
ration of the ore from foreign matter; 
for instance, a caustic soda leach will 
remove large proportions of silica. 


Uses of ore 


In highly industrialised countries 
most of the ore produced is used 
internally and more is purchased from 
sources such as Africa and India. 
Metallurgical processes account for 
the major proportion of the world’s 
supply, particularly of the grades con- 
taining 35°, or more of manganese 
and those in which manganese and 
iron are associated. Lower grades 
provide pigments and find other 
specialised uses, as well as having 
some value in metallurgy, but certain 
high-grade ores are essentially required 
for the manufacture of primary 
batteries. 

At present, little competition appears 
to take place between the metallurgist 
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and the electrochemist for these special 
types, but in view of their particularly 
desirable characteristics, attention 
needs to be given to either (a) ensuring 
continuity of supply for the battery- 
maker or (6) developing methods for 
the conversion of ordinary material 
into battery-quality oxide. 


Manganese obtained by chemical 
means 


With the foregoing conclusion in 
mind, scientists in battery-making 
firms and elsewhere have conducted 
experiments, largely on an empirical 
basis, on the chemical treatment of 
manganese ores to obtain the required 
properties. Amongst these the most 
widely adopted is probably acid extrac- 
tion. Briefly, the ore is roasted under 
controlled conditions, acid washed and 
dried, when a more reactive product 
is obtained and a manganese salt 
recovered as a by-product, e.g.: 


Mn,0O, — H,SO, 
MnSO, + MnO, + H,O 


Other methods are to: 

(1) Treat the ore with ammonium 
salts in solution, precipitate the man- 
ganese as carbonate and roast to oxide. 

(2) Treat the ore with ferrous sul- 
phate, convert to chloride with calcium 
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chloride, separate iron with limestone, 
precipitate manganese hydroxide with 
lime and roast. 

(3) Extract the manganese with acid 
and precipitate as hydrated dioxide 
with an oxidising agent. 

(4) Extract the manganese with 
alkali, oxidise with chlorine and roast. 

(5) Convert directly to a manganese 
salt by heating in an atmosphere of 
sulphur dioxide or nitric. oxide and 
reconvert the salt to the oxide. 

Suitable steps in the various treat- 
ments can be combined according to 
the composition of the original ore. 


Electrolytic methods of obtaining 
manganese 

Instead of separating manganese 
dioxide by chemical methods from 
salts obtained as above, electrolytic 
methods can be employed. With 
manganese sulphate solution, stainless- 
steel cathodes and lead-alloy anodes 
are satisfactory, while it is also possible 
to deposit manganese dioxide electro- 
lytically from an aerated manganese 
hydroxide suspension: 


Mn(OH), + 30, ~ MnO, + H,O 


Most electrolytic processes for man- 
ganese dioxide can be adjusted to 
yield electrolytically pure manganese 
metal and this may prove a profitable 
by-product, e.g.: 


2MnSO, + 2H,O — 
Mn + MnO, + 2H,SO, 


Manganese from waste 


One field which does not yet appear 
to have been investigated, mainly no 
doubt because of the economic factor, 
is the extraction of manganese as di- 
oxide from commercial waste materials, 
e.g. flue dust from ferro-manganese 
producers. The problems presented 
are formidable, but laboratory work 
in this direction might be well 
rewarded. 


Chemical properties required 

The operation of a manganese 
dioxide primary cell depends very 
largely on the oxygen potential of the 
depolariser, 7.e., on the availability of 
oxygen from the manganese dioxide. 
The reactions may be simply repre- 
sented : 


Zn** + 2NH,Cl — ZnCl, + 2NH,* 
2NH,* + H,O + O” — 2NH,OH 
but side reactions take place which 
generate pressure, cause internal cor- 
rosion or otherwise create undesirable 
conditions in the cell. The purity of 


the cell components may therefore be 
of considerable importance, while 
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knowledge of the exact constituents 
present is useful if the economics of 
regeneration of the dioxide or re- 
clamation of any other materials is to 
be assessed. 


Physical properties required 

Controlling factors in the selection 
of primary batteries for various pur- 
poses include size, shelf life and out- 
put. Many modifications have been 
introduced in the past few years to 
achieve miniaturisation without serious 
loss of performance for special duties, 
but these changes add to the difficulty 
of forecasting shelf life, and certainty 
of behaviour can often only be 
approached by actual storage and dis- 
charge of typical cells. There are, of 
course, problems of interconnection, 
insulation and cartonage, but, since 
these are not, in general, dependant 
on the properties of manganese di- 
oxide, they will not be considered in 
detail. 


Recovery of materials from spent 
batteries 


In the past, suitable manganese ore 
has been available at a price which 
made recovery of dioxide from spent 
batteries uneconomic, but, with chang- 
ing circumstances, particularly of sup- 
ply, profitable methods may be devised 
for the recovery not only of man- 
ganese dioxide but also of zinc, car- 
bons, caps and other battery-making 
materials. 

It may also be remarked that if, 
for any reason, dilution of high-grade 
manganese dioxide becomes necessary, 
a further field of research is opened 
up in the selection of additives which 
will not adversely affect cell behaviour. 


Chemical methods of test 


The analysis of manganese dioxide 
for battery making usually includes 


the determination of total manganes-, 
manganese as manganese dioxide, iron, 
lead and insolubles, calculated on the 
dry ore. The ore is normally pur- 
chased on the basis of total manganese 
content, some 90 to 95°, of which is 
generally present as dioxide, while the 
other constituents mentioned are be- 
lieved to contribute to premature 
failure of cans or otherwise to inter- 
fere with the operation of the cells, 
although some of the evidence for 
these beliefs is of doubtful validity. 
The manganese dioxide is often 
assessed for ‘ activity’ by measuring 
its oxidising potential against a ferrous 
sulphate-oxalic acid solution, but even 
this test cannot be reliably related to 
its performance in a made-up battery. 


Physical methods of test 


Bulk density and mesh analysis 
were at one time thought to be the 
main physical criteria for battery 
manganese, but comparatively recent 
research has shown that the crystal 
structure and orientation of man- 
ganese dioxide may have considerable 
influence on its properties. In fact, 
the most valuable material is probably 
not MnO, but a slightly hydrated com- 
pound, while there is some evidence 
that the introduction of a small amount 
of one of the alkali or alkaline earth 
metals into the crystal lattice, so that 
it is in a state of mild strain, may 
enhance the oxidising capabilities of 
the dioxide. For this reason, some 
attention is being given to x-ray 
analysis and other methods of identify- 
ing the crystal structure. 


Drawbacks of ‘ trial cell’ method 
of test 


As has already been mentioned, one 
of the surest methods at present in 
use for ascertaining the value of a 
particular sample of manganese di- 
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oxide is to make up trial cells identical 
with those to be manufactured on a 
production basis and to examine their 
performance after varying periods of 
storage under controlled conditions. 
This method is not only inconvenient, 
since reproduction of bulk assembly 
conditions for a small batch is wasteful 
in labour, but also takes too long for 
competitive buying. 

Furthermore, since it only employs 
an empirical approach, it gives little 
information about possible modifica- 
tions in manufacture which might 
overcome any shortcomings of the 
material tested. 


Research on beneficiation 
processes 


Until more knowledge of the exact 
mechanism of cell reactions has been 
accumulated, beneficiation processes 
will only be directed towards increas- 
ing the manganese (dioxide) content of 
the ore, either at the mine or later. 
Processes conveniently available in 
the former instance have already been 
referred to, while from the purchaser’s 
point of view one of the chemical 
methods probably offers the best 
approach. 

When the optimum characteristics 
have been ascertained, however, treat- 
ments can be modified to enable suit- 
able crystal structure, composition or 
both to be selected and, within 
economic limits, the construction and 
operation of primary cells can be 
placed on a more scientific basis. It 
must also be appreciated that, when 
the properties required in the final 
product are more closely defined, new 
methods of beneficiation are likely to 
be developed in the laboratory and 
applied industrially. 


Assessment 


If the prospects already outlined 
are realised, new problems of control, 
in many ways simpler than those at 
present facing the industry, will arise. 
Amongst the foremost may be the 
ready measurement of lattice constants 
and molecular structure of crystals in 
the prepared manganese dioxide, a task 
which should be within the capabi- 
lities of x-ray diffraction units, accom- 
panied by short-term trials of typical 
cells assembled for special require- 
ments. 

It is likely that internal corrosion 
will become of increasing significance 
as a cause of cell failure under the new 
manufacturing conditions, although 
the greater freedom of treated or 
synthetic dioxide from deleterious 
impurity may counteract this tendency 
and may demand comparable improve- 
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ment in the other materials employed. 
Finally, these trends may lead to 
greater facility in the recovery from 
cell residues of useful constituents and 
therefore compensate in part for the 
increased prime cost. 


By-products 


In the chemical treatment of raw 
manganese ore, it has already been 
indicated that certain by-products, 
such as manganese metal and salts in 
a state of high purity, may be obtained. 
Extension and modification of extrac- 
tion methods could lead to the separa- 
tion of rare and precious metals, where 
these may be present, as well as to the 
removal of other components of the 
ore in a form suitable for economic 
processing to compounds of industrial 
importance. 

Although these by-products should 
not become the primary aim of the 
beneficiation treatment, due attention 
to the possibilities involved should 
influence the choice of procedure and 
could lead to reductions in the overall 
cost of operation. 


Conclusions 
With the growing importance and 
scarcity of coal, intensified research 
has led to the establishment of new 
methods of extraction, processing and 
combustion which have reduced waste 
and increased industrial efficiency. 
Similarly, extension of research on the 
use of manganese dioxide in primary 
cells could provide not only more 
reliable and versatile batteries, but 
might go a long way towards avoiding 
competition in the purchase of high- 
grade manganese ore between the 
metallurgical and electrical industries. 
The main lines of investigation 
suggested may be summarised as: 
(1) Reaction mechanisms in the ideal 
cell. 
(2) Identity and characteristics of 
the active constituent. 
(3) Extraction or preparation of this 
constituent. 
(4) Separation and disposal of by- 
products. 
* With a programme of this nature, 
vigorously pursued, a considerable 
change in the primary battery field 
might be expected and some measure 
of rivalry in the performance of the 
cheaper manganese dioxide battery 
against that of other metallic oxide 
cells might be achieved. 
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More Big Aluminium 
Projects in United States 


Formation of a jointly owned $231- 
million company, to be called the Olin 
Revere Metals Corporation and to 
produce 180,000 tons p.a. of primary 
aluminium, has been announced by 
Olin Mathieson Chemical Corporation 
and Revere Copper & Brass Inc., 
U.S. Facilities will include: 

(1) An alumina plant with a capacity 
of 350,000 tons p.a. This plant will 
be built on a site still to be selected 
near the Gulf Coast on deep-water 
transportation. 

(2) A reduction plant with 180,000 
tons p.a. capacity, which is now under 
construction at Olin Mathieson’s 
original aluminium site near Claring- 
ton, Oltio. Previous Olin Mathieson 
plans called for a 60,000-ton reduction 
plant. Capacity production is expected 
to begin late in 1958 with some 
production before then. 

(3) A new power subsidiary wholly 
owned by Olin Revere, which will own 
two 225,000-kw. generating units in 
a new power plant at Cresap, West 
Virginia. These units will supply 
power to the reduction plant. A third 
225,000-kw. unit at the power plant 
will be owned by Ohio Power Co., 
a subsidiary of American Gas & Elec- 
tric Co. All three units will be 
operated by Ohio Power. 

Arrangements have been made to 
provide the bauxite supplies required 
by an aluminium operation nearly 
three times the size of that originally 
planned. Bauxite will be furnished 
from the Surinam, Dutch Guinea, 
mines of N. V. Billiton. 

Bauxite will be processed into 
alumina at Olin Revere’s plant on the 
Gulf Coast. Alumina will be trans- 
ported by barge up the Mississippi 
and Ohio Rivers to the Clarington 
plant, where it will be reduced to 
aluminium. 

Half of the 120,000 tons of alu- 
minium contracted for by Olin Mathie- 
son will be fabricated at a new rolling 
mill now being built near Clarington 
and the remainder in mid-west and 
west-coast plants. Details on alu- 
minium fabrication outside of Ohio 
will be announced at a later date. 
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Without a Pump 


By Leo Walter 


Compressed air provides a handy 
means of transporting process liquids, 


including many aggressive chemicals 


HE conventional method of using 

pumps for the lifting of liquids 
may not always prove to be the most 
convenient. Although a higher con- 
sumption of energy is obviously neces- 
sary when compressed air is used as the 
energy medium instead of an electric 
motor or a steam or oil engine driving 
a pump, the nature of the liquid to 
be lifted might make it desirable, under 
special circumstances, to use air. 

The pumping of boiling, cold or 
gaseous fluids (including oils), of ben- 
zole, benzene, acid or alkaline liquors, 
such as caustic ammonia and others, 
can be thus performed with a mini- 
mum of maintenance. For draining 
sump holes, pit excavations (where 
the pumping unit may be fully sub- 
merged), and many other duties for 
which an entirely automatic action is 
required and where compressed air is 
available, the various means described 
in this survey (and many other designs 
and makes which could not be in- 
cluded) are worthy of consideration. 
Air-operated liquid pumps have appli- 
cations in nearly every industry, and 
also for building and contracting, and 
solve many problems in the trans- 
ference or circulation of liquids. In all 
undertakings where compressed air 
is the only power medium available, 
their application is essential. 


Principle of operation 


The working principle of com- 
pressed air pumps or lifting traps— 
sometimes also called ‘alternative 
receivers ’—is to make the liquid enter 
a closed vessel, shut a certain volume 
in, and then subject it to pressure from 
compressed air. The latter displaces 
the liquid, and lifts it via an outlet 
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Pumping Liquids 
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pipe from the displacement vessel to a 
height depending on pressure applied. 
The automatic gear used consists of 
actuated inlet and outlet valves, and 
of an air valve for admitting the pres- 
sure. Open or closed floats are applied 
for the automatic operation of the 
various valves in the right sequence. 
The operations occur as follows: 

(1) The liquid inlet valve is open, 
the vessel is under atmospheric 
pressure, and the liquid flows in 
by gravity. 

(2) Once the vessel is filled, the 
liquid inlet valve is closed, as is 
the outlet valve, and the air 
inlet valve opens. 

(3) Simultaneously the liquid outlet 
valve opens and air pressure lifts 
the liquid, which is displaced 
by air under pressure. 

The main advantages of all types of 
displacement units for the pumping of 
liquids is that they have no rotating 
or reciprocating parts and are either 
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[ Figs. 1 and 2, courtesy Spirax-Sarco Ltd. 
Installation layout of Spirax- 
Ogden pumping trap. 


Fig. 2. 






























‘COLLAR 
Fig. |. Automatic pumping trap of Spirax-Ogden type 
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purely pneumatic in action or use 
steam. Apparatus of this type can be 
connected to an existing compressed 
air line and is then immediately ready 
for pumping the liquid in a series 
of alternating suction and discharge 
movements. 


Air pumps with closed float 

Various designs for lifting apparatus 
have been produced using a closed 
float and a valve mechanism linked 
to the float for the alternate admixture 
and exhaust of compressed air, similar 
to the process described. The Spirax- 
Ogden pumping trap, a simple auto- 
matic pump, which is used for lifting 
condensate from steam-heated equip- 
ment and which can also be used for 
compressed air to lift liquids or for 
draining sumps, etc., is illustrated in 
Fig. 1. Where those liquids are in- 
volved which cause corrosion of the 
normal materials used in the stan- 
dard design, special corrosion-resisting 
alloys can be used. Air pressure 
should preferably be between 30 and 
200 p.s.i. and should be chosen 
according to the working conditions 
which also determine the necessary 
volume. The capacity of the pumping 
apparatus is based on the number of 
strokes per unit of time; this recipro- 
cating movement depends on the 
operating pressure, height of liquid 
lift and the rate at which the pump 
body can fill. 

Compressed air is preferred for 
lifting cold liquids gravitating to the 
apparatus. Typical applications are 
the pumping of process water from 
a canal or mill race to high-level 
storage tanks and the elevation of 
chemical liquids during processing. 
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By referring to Fig. 1, the operation 
of this simple apparatus can be seen 
to be as follows: 

The air inlet and air exhaust valves 
are operated by the rise and fall of the 
closed float A. The float rises until 
the collar on air exhaust valve B con- 
tacts the lever C, thus lifting the air 
inlet valve D as exhaust B closes. 
The apparatus is in this position filled 
with liquid, and the incoming com- 
pressed air replaces the liquid and 
lifts it via the non-return valve into 
the lifting pipe. Air pressure also 
presses down the float A when dis- 
charging the liquid, until the weight 
of the closed cylindrical float draws 
down the air exhaust valve E and the 
hollow spindle F, thus opening the 
air exhaust valve B. At the same time 
the lever C is lowered by the action of 
the upper collar dropping on to 
spindle F, and the air inlet valve 
closes by its own weight. The appara- 
tus is now ready to repeat the pumping 
cycle. 

A typical installation of the Spirax- 
Ogden pumping trap is illustrated 
in Fig. 2, where it is shown in use for 
lifting liquid collected in a horizontal 
cylindrical receiver, from which it 
flows by gravity to the pumping unit. 
The layout is similar to those described 
before. In operation, the liquid to be 
pumped usually flows into a receiving 
vessel having a vent pipe and an over- 
flow. The automatic pumping trap is 
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located beneath the receiver and con- 
nected to it by an inflow pipe. The 
operating air supply is connected to 
the air inlet valve, an exhaust pipe is 
fitted, and the apparatus is ready for 
lifting liquids of various qualities. 


Pump with air-operated ejector 
Another pump, operated by air, is 
the Ejectopump, and Fig. 3 gives a 
sectional view of one model, which 
consists of a casing, a float and two 
non-return valves, together with a 
header mounted above the casing. 
The latter houses the pneumatic pilot 
valves, and also an air-operated ejector 
which causes a vacuum to be created 
in the pump casing. This vacuum 
causes liquid to flow into the pump 
through the suction non-return valve. 
When the float actuates the pilot valves 
they isolate the ejector, and divert 
compressed air into the casing. 
- Compressed air passes above the 
valve C to the ejector E, holding open 
valve B by means of the diaphragm A. 
The ejector creates a vacuum in the 
main casing and liquid flows in 
through the suction valve S. When 
the casing is nearly full, float F forces 
valve C to its top seating. This cuts 
off air to the ejector and starts the 
delivery stroke. Compressed air now 
flows into the casing via needle valve N 
and displaces the liquid via the dis- 
charge valve D. When the casing is 
nearly empty the float reverses valve C 
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STRAINER 


[ Figs. 3 and 4, courtesy Gresham & Craven Ltd. 






Fig. 3 (left). Operating principle of ‘Ejectopump’ is shown here. 


Fig. 4 (above). Installation of ‘Ejectopump’ with suction lift. 


and the cycle recommences. A typical 
installation is shown in Fig. 4. 

The makers claim that the standard 
Ejectopump when supplied with com- 
pressed air at 30 to 50 p.s.i. will deal 
with discharge heads of up to 50 ft. 
The normal maximum suction is 10 ft., 
but, by fitting a special ejector, 20 ft. 
can be dealt with. In the interest of 
air economy, suction lifts should be 
kept to a minimum and, if this is done, 
a pumping ratio of 2 gal./cu.ft. of free 
air used can be attained under 
favourable conditions. 

In paint and varnish manufacture 
and in the handling of sometimes 
highly inflammable liquors, great care 
has to be taken to make the driving 
electrical motor and switchgear in- 
trinsically safe. A single spark might 
otherwise have very serious con- 
sequences and create a fire in the 
plant. Various ingenious apparatus 
have been designed using compressed 
air for lifting of inflammable and vis- 
cous liquids. All these units have 
been designed for continuous opera- 
tion and for duties which warrant the 
purchase of special equipment. For 
intermittent use, however, providing 
compressed air is available, it is not 
necessary to install a pump for many 
applications in industry. Pumping by 
air displacement is shown in Fig. 5. 
Liquids can be pumped from one 
level to another by this method, using 
only the two containers. 
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Layout of installation 

The lower tank, which may, of 
course, be quite a considerable distance 
from the higher, must be designed to 
withstand the maximum air pressure 
necessary to force the liquid to the 
required height, and the fitting of a 
safety valve is a wise precaution. The 
lower tank can be filled either through 
a supply pipe or by means of a funnel 
as shown. When the necessary quan- 
tity of liquid has been passed into the 
tank, the filling valve is closed and 
compressed air is admitted to the 
surface of the liquid. This has the 
effect of forcing the latter into the 
internal pipe and up the delivery main 
to the high-level tank. If desirable, 
gauge glasses can be fitted to show 
the level of the liquid remaining in 
the lower tank. 

The air pressure required can very 
easily be calculated. If water is the 
medium to be handled, the pressure 
is merely .434 x total lift + friction. 
For any other liquid, specific gravity 
must, of course, be taken into account. 
The time taken to empty a tank of 
given dimensions with a specified size 
of air compressor can easily be cal- 
culated. Having decided upon the 
pressure which will be required, the 
volume of free air necessary to fill the 
lower tank at this pressure and so 
displace the liquid is very quickly 
arrived at. 


Handling corrosive liquids 

It will be realised that in chemical 
processes this method of handling acids 
and other corrosive liquids is very 
convenient. Any other type of pump 
would, of course, require to be manu- 
factured of very special and expensive 
materials. Another use of compressed 
air based on this principle of displace- 
ment is the emptying of barrels, drums 
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Fig. 5. Tank arrangement for lifting 
liquid by compressed air. 


and other small containers. In this 
case great care must be taken that the 
very low pressure required is not 
exceeded, as such small vessels are 
usually not designed to withstand 
more than a few pounds per square 
inch pressure. Naturally, a screwed 
fitting is required to prevent the 
escape of the compressed air. 

If compressed air from an existing 
distribution pipe is used only inter- 
mittently it would be best to perform 
these pumping operations at a time 
when no compressed air is required 
for other purposes. Otherwise it might 
become necessary to install an addi- 
tional compressor unit as a stand-by 
unit, which comes in operation only 
during actual pumping. Fig. 6 shows 
two air compressors running on one 
air governor, and pumping in the 
common air receiver. This arrange- 
ment has ‘ grown out’ of an original 
installation of one machine, which 
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Fig. 6. Automatic control of two air compressors running on one governor and 


supplying a single air receiver. 
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Automatic 
Mixer-Sampler for 
Bulk Materials 


“Although originally designed for 
mixing and sampling ore, the Koulakoff 
reducer-mixer can be used also for 
other materials of appropriate grain 
size, provided that they are neither 
too damp nor too sticky. The appara- 
tus allows continuous sampling of the 
total amount of a product. 

If, for instance, it is attached to the 
discharge end of a crushing mill, it 
will deliver a sample which is a pre- 
determined fraction of the whole bulk 
and is representative of the whole in 
physical structure and grain size. 

The chief components are a number 
of superimposed sampling cones every 
other one of which rotates on a vertical 
shaft, the remainder being stationary. 
Each cone has three equally spaced 
apertures together covering one-sixth 
to one-half (as desired) of its circum- 
ference. Each aperture is fitted with 
a receiving chute. 

In the feed hopper at the top the 
material is first mixed by a small- 
bladed cone which distributes it 
uniformly over the apex of cone No. 1; 
the part of the material which misses 
the aperture will be thrown against 
the outer casing and will then fall to 
the bottom of the apparatus and be 
rejected, while the portion falling 
through the apertures will slide down 
chutes beneath into a distributing in- 
verted cone just below the sampling 
cone, there to be re-centered before 
being distributed over the apex of the 
next sampling cone—a stationary one. 
This process is repeated as many times 
as there are rotary or stationary cones. 

The apparatus is available in six 
standard diameters of 250 to 1,000 
mm. Corresponding throughputs 
range from 2,000 to 100,000 kg./hr. 
—E.P.A. Digest from Tl Equipement 
Mécanique, 1955, (11), pp. 13—16 35. 





eventually proved to be too small in 
capacity to deal with the temporary 
additional load of pumping liquors. 
Alternatively, it forms a good com- 
pressed plant layout when air con- 
sumption is continuous and vital, 
necessitating a stand-by machine. 
The system has been designed so that 
when the two machines are running 
together they will unload simul- 
taneously at exactly the same air 
pressure, and each will take an equal 
share of the work. This is important 
where the load varies frequently and 
heavily. 
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Making 
Metal Containers 


for Chemicals, etc. 


A Guide to Press Selection 
By A. K. McLeod 


HE advantages of packing the product as soon as it 
has been made are numerous and, by making their 
own containers, manufacturers are assured of a supply 
which is geared to their production flow. They also have 
the advantages of lower prices for their containers and 
freedom from outside influences, and are better able to 
alter the design or styling of their containers as and when 
market conditions warrant such changes. 
Furthermore, they have more freedom to incorporate 
registered trade marks and designs into their products, as 








In the oil, paint, and other industries producing 

chemicals in bulk, the tendency for manufacturers 

to make their own metal containers 1s on the in- 

crease. Some useful information about the neces- 
sary equipment ts given here. 





well as being free to make a distinctive container which 
a prospective customer will instantly recognise. 

The above conditions have often led to chemical engineers 
having to select, order, install and maintain can- and 
drum-making plants of which their knowledge is distinctly 
limited. The selection, installation, setting and main- 
tenance of the special machines used in metal-container 
manufacture, i.e. seamers, rolls, corrugators, beaders, 
flangers, slitters, etc., should preferably be left in the hands 
of a reliable manufacturer of such machinery, but a great 
number of the operations required to make a metal container 
are performed on ordinary power presses. 

The tables at the end of this article are based on practical 
results and, whilst they do not cover every conceivable 
variation in container manufacture, they should serve as 
a useful guide when the need for press selection arises. 
The figures given will allow for the deterioration of the 
press tools, but all tools should be kept in good condition, 
especially cutting or blanking tools, which should be 
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A 45-ton, inclined double-arm press, fitted with tools for 
panelling, edge hooking and forming the half bodies of 
rectangular petrol cans. 


pillar-mounted and re-ground a little at a time but at 
frequent intervals. 

In theory, it is possible to use lighter presses than those 
listed, but in practice (especially in drum-making shops) 
it is found that a high factor of safety is essential if bent 
shafts, broken press frames and other major breakdowns 
are to be avoided. 

For convenience and quick reference, the various opera- 
tions are split up under four headings, but not all the 
operations listed will be required on one container, the 
operations required depending on the type of container 
being manufactured. After the type and size of the 
container have been decided, and the method of manu- 
facture fixed, it is a simple matter to look up the tonnage 
required for the various operations. 


Press 
Operation required 
(tons) 
For drums up to 10-gal. capacity, 
material up to 23 gauge (black plate): 
Blank and form end stampings... 60 
Blank and form end stampings with inverted chimb 
(chimb up to 1}-in. deep) “as Sek i ae 
Pierce and lip for 50-mm. press-cap necks ve + 19 
Seam 50-mm. press-cap necks into drums “ 19 
Pierce and lip end stampings for 1 }-in.-diam. bung necks 19 
Blank and form 1 }4-in.-diam. bung necks a i 19 
Seam 1}-in.-diam. bung necks into end — a 19 
Crop and form strip handles (18 gauge) : qe 15 
Crop and form clips (for wire handles) ... ae ae 15 
Curling open-top drums (American pail type, etc.) ... 60 


For drums up to 50-gal. capacity, 
material up to 14 gauge (black plate): 
Blank and form end stampings (up to 22-in.-diam. drums) 170 


Pierce and lip for screwed necks (? in. B.S.P. and 2 in. 
Age oe ae ies ee 55 
Seam screwed necks into drums 55 
Pierce and lip hole in end sea for 3-i in. -diam. bung 
necks ws * 20 


(Continued « ov erleaf) ) 







DRUMS UP TO 50-GAL. CAPACITY (continued) 





Press 
Operation required 

(tons) 
Blank and form 3-in.-diam. bung necks ee 20 
Seam 3-in.-diam. bung necks into end stampings pas 20 
Pierce and lip 7-in.-diam. filler holes in end stampings ... 55 
Blank and form 7-in.-diam. filler caps (clench-on type) 55 
Curling open-top drums .. Sei 65 
Blank and form end stampings (over 22-in. diam. yaa 


For rectangular cans up to 5-gal. capacity 
and rectangular taper-neck cans up to 5-gal. capacity, 
material up to 25 gauge (tinplate): 
Trim and notch half-body Sania, or blank and notch 
half bodies ; 
Panel, hook and form half bodies” 


Clench body side seams (single seam) * . 7 15 
Clench body side seams (“‘ Duplex,” i.e. two seams at 








once) - 30 
Blank and form panelled end stampings (up to 4 gal. ). 33 
Blank and form panelled end stampings (up to 5 gal.) .. 40 
Pierce and lip holes for filler necks (up to 1}-in. diam.) 

(taper necks, screwed necks, press-cap necks, etc.) ... 18 
Seam in filler necks (up to 1}-in. diam.) 7” 18 
Blank and form necks or bungs (up to 1}-in. diam. Pe cae 20 
Crop and form handle clips (for wire handles) . sae 15 
Crop and form strip handles af os 18 
Pierce and lip for lever lids (up to 3-in. diam. es ae 20 
Blank and form lever lids (up to 3-in. diam.) ... an 20 
Curling open tops of boxes : aw ae 30 
Wiring open tops of boxes SF re Pe a 30 







For round tins up to 7-in. diameter, 
material up to 30 gauge (tinplate): 



















Blank and form end stampings (2-in. to 4-in. diam.) ... 20 
Blank and form end stampings (4-in. to 7-in. diam.) . 40 
Blank and form lever lids (up to 4-in. diam.) ... 20 
Blank, form and pierce lever rings (up to 7-in.-diam. can) 40 
Blank, form and pierce lever rings (up to 4-in.-diam. can) 20 
Blank and form push-on or screw-on lids (up to 7}-in. 

diam.) 40 
Blank and form push-on ¢ or screw-on lids Sosa ‘to 4 {-in. 

Gam.) ©... nad ; 20 


In conclusion, it must be borne in mind that the size 
of a press as well as its tonnage has to be considered, 
especially if operations are to be performed on large 
drum body blanks. It is very seldom that any deep-drawing 
operations are performed in container manufacture; 
consequently the amount of work a press is capable of 
doing in terms of ‘ foot-pounds ’ may be ignored, leaving 
only the size and tonnage to be considered. 

When a press has been purchased the following sizes 
should be noted and filed, so that they may be sent to the 
press-toolmaker whenever new dies are ordered: 

(1) The vertical adjustment which can be made to 





























(Courtesy: F. ¥. Edwards Ltd. 


A ‘Besco’ type R.4 double-sided, geared, motor-driven power 
press. Pressure exerted: 75 tons. Hole in bed: 19 in. diam. 


is at bottom dead centre and all adjustments are 
down. 
(4) The diameter and depth of hole in the ram. 
(5) The shape of the ram face and its disposition 
about the centre of the hole in the ram. 
(6) The size and disposition of any fixing holes or 
slots in the ram face or bolster plate. 
(7) The size and disposition of the bolster plate about 
-. the centre of the ram hole. 
(8) The thickness of the bolster plate. 
(9) The size and shape of the hole in the bolster plate 
(if any). 
(10) The size and shape of the hole in the press bed 
(if any) 
(11) Is the press inclinable ? 
(12) The method of feeding the strip or sheet to the 
tool. 
(13) The tonnage of the press. 
(14) The manufacturer of the press. 
(15) The manufacturer’s symbol or code letter (if 
known). 





the ram. 
(2) The stroke of the ram. 


(3) The minimum closed height, 7.e. the distance from 
the bolster plate to the ram face when the crank 


All the preceding information can easily be shown on 
one or two simple sketches, which can be filed with ease 


are ordered. 


and will save endless correspondence and delay when tools 





Laboratory and pilot plant 


A brochure from Kestner Evaporator 
& Engineering Co. Ltd., 5 Grosvenor 
Gardens, London, S.W.1, contains 
illustrations and detailed specifications 
of 16 items from the firm’s range of 
laboratory and pilot equipment relat- 
ing to a number of different processes. 
Four types of drier are included, 
ranging from the simple film drier 
which is capable of drying most types 
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of solutions and slurries to the rotary 
drum drier which has been developed 
as a means of continuously handling 
materials that require a prolonged 
contact time with the heating medium. 
Several of the units described are 
laboratory versions of Kestner com- 
mercial-sized models and have been 
found suitable for industrial use on 
a pilot-plant scale. The laboratory 
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fractionating still No. 1 is often sup- 
plied together with a laboratory 
double-effect evaporator and in this 
arrangement they form the nucleus of 
a chemical engineering pilot-plant 
section. The plant can be operated 
as a continuous or batch still and is 
suitable for the fractionation of simple 
binary mixtures. Also of interest is 
a series of climbing-film evaporators, 
which includes the small, single-effect, 
single-tube, climbing-film evaporator. 

















































A Novel Mechanism for 


GAS*bIQUID MIIZUING 


By K. G. Eastaway, M.1.piant E. 





Entrainment device simplifies design of autoclave 


N interesting gas-liquid mixing 
mechanism, developed recently, 

owes itS origin to the fact that, in the 
first place, the design was being con- 
sidered of a high-pressure hydro- arrangement of apparatus. 
genation autoclave, manufactured in 
stainless steel, which would be suit- 
able for an internal working pressure Fig, 2 (right). Photograph showing 
of 200 p.s.i. at 250°C., and of approxi- 
mately 500-gal. capacity. 

It was proposed that the vessel 
should be coil heated or jacketed, and 


Fig. | (below). Diagram showing 


agitation achieved. 
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it 7a! OF 12 absorbed by the raw material in the 
' presence of a standard type of catalyst. 
In the case of partial hydrogenation, 
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TT : oases qm factory if the hydrogen is admitted 
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' oes particular case it was necessary to 
e 3 ‘ Pg strive to mix the gas in the dome of 
ie the vessel with the liquid in the body 
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if ~ batch charge of the raw material 
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n os capacity of the vessel, and it is usual 
e -. |. for the hydrogen to be admitted to 
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ae 4 liquid level. In this case the raw 
material is sprayed into the hydrogen 
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y ok sek ae Pe Z\, autoclave. However, this has the dis- 
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Research Association at Harlow, and 
developed a high-velocity jet of liquid 
entering a combining cone, to entrain 
the hydrogen. The autoclave was 
designed with a conical bottom with 
a central outlet, which was connected 
to a simple centrifugal pump with a 
water-cooled gland, and a partial 
cooler to prevent cavitation in the 
pump. By this means it was possible 
to simplify the design of the vessel, 
as it was no longer necessary to provide 
for a high-speed shaft passing through 
a gland on the top of the vessel, which 
meant that a considerable amount 
of superstructure could be avoided. 
The provision of the heat exchanger 
on the delivery side of the pump 
meant that temperature control would 
be very much better on account of the 
increased value of heat-transfer co- 
efficient K due to the increased 
velocity across the tube nest. 

In the very earliest stages, the 
liquid delivered by the centrifugal 
pump passed through a cone which 
was situated in the hydrogen space 
in the top of the vessel, as indicated 
in Fig. 1. With a single cone it was 
found that the depth of penetration of 
the individual bubbles of gas into the 
liquid mass was controlled very critic- 
ally by the distance of the cone outlet 
from the liquid level. It was sub- 
sequently discovered that, by introduc- 
ing a series of cones each with its own 
hydrogen inlet ports, the discharge 


could be positioned well below the 
surface of the batch in the autoclave. 
The depth of penetration of the 
hydrogen bubbles was then found to 
be proportional to the volume of liquid 
passing through the cones. 

It was also found better to install 
a number of jets in parallel rather 
than one large jet. The angle of the 
liquid cone was not found to be 
critical, but it was necessary to design 
for a pressure drop of 30 p.s.i. across 
the liquid cone, in order to provide 
sufficient velocity to compress and 
entrain the hydrogen. No recom- 
pression stages were added, but it was 
found that the bubble size was con- 
siderably reduced by the addition of 
the second series of cones. 

From a photograph taken during 
the operation of the perspex model 
(Fig. 2), it can be seen that the degree 
of agitation which was achieved by 
this type of stirring is quite violent, 
and a relatively large volume of gas 
can be entrained in the multi-stage 
combining cones. 

With regard to maintenance, it is 
quite apparent that the major wear 
will take place in the impeller and 
glands, and a second pumping unit 
can be provided in the system, giving 
rapid changeover, thus keeping the 
unit of plant in production, rather 
than having to repack or repair a gland 
on the stirring shaft of the main 
autoclave. 





British Patent Claims 


Nuclear reactor 

Heavy-water-moderated reactor in 
which a partition wall, between the 
reactor space proper and the moderator 
space, is coated on the side facing the 
moderator space with a layer of a 
porous material of low neutron absorp- 
tion capacity, preferably of loosely 
sintered beryllium oxide.—752,152, 
Stichting voor Fundamenteel Onderzoek 
der Materie (Netherlands). 


Olefinic polymers 

Polymerisation of a propane butene 
mixture, containing 3 to 10 mols pro- 
pene and <4 mol isobutene/mol of 
n.butene, in presence of a phosphoric 
acid catalyst at 350 to 500°F. and 
separation from the product of a 
C,,—C,, polymer fraction boiling in 
the range 360 to 425°F. The fraction is 
intended for use as an alkylating agent 
in the production of alkyl aromatic 
sulphonate detergents.—751,721, Esso 
Research & Engineering Co. (U.S.). 
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Concentration of kainite 


Separation of kainite from a mineral 
containing kainite and rock salt by 
froth flotation of the finely divided 
mineral suspended in an aqueous sub- 
stance containing sufficient MgCl, to 
render the kainite insoluble. The 
pure kainite produced may be used 
directly as a fertiliser or for the pro- 
duction of higher-grade K_ salts.— 
752,109, Montecatim Soc. Generale per 
l’ Industria Mineraria e Chimica (Italy). 


Refining of aluminium 

Electrolytically produced molten 
aluminium is refined for subsequent 
continuous casting by vacuum treat- 
ment in a soaking furnace without 
intermediate solidification. — 751,794, 
Vereinigte Aluminium-Werke A.G. 
(Germany). 


Flameproof shaft, etc., gland 


A sleeve is mountable with a flame- 
proof clearance between itself and e.g. 





an electric motor shaft, and a ball, etc., 
bearing which supports the sleeve is 
sealed against the passage of flame 
therethrough.—751,816, Lancashire 
Dynamo & Crypto Ltd. 


Filter 

In a fluid-filter casing, a flocked 
non-metallic sheet positioned across 
the fluid stream with its flock filaments 
facing upstream comprises a porous 
sheet on which such filaments are 
adhesively secured to one face.— 
751,713, Fram Corporation (U.S.). 


Preheating of furnace air blast 


Exhaust gases poor in CO are dis- 
charged through outlets in the upper 
part of the melting zone, and CO-rich 
gases are mixed with water gas 
generated from steam introduced above 
such outlets. The mixture is burned 
in a combustion chamber, and the 
exhaust gases therefrom are used in 
a heat exchanger to preheat the air 
blast.—751,661, M. G. Henrikson 
(Finland). 


Alcohol must distillation plant 


In a plant which incorporates atmo- 
spheric pressure and vacuum distil- 
lation columns for respective parts of 
the must, an atmospheric pressure 
concentration and rectification column 
for receiving vapour and liquid from 
the respective columns, together with 
a tubular heater and condenser which 
operates under vacuum upon vapours 
from the concentration column (parent 
patent), the latter is omitted or isolated 
and the head of the atmospheric pres- 
sure column is connected to the 
heater condenser. The product (of 
alcoholic strength approximately 50° 
GL) is withdrawn as two streams, one 
of which is a distillate from the atmo- 
spheric pressure column and the other 
of which is a distillate from the vacuum 
distillation.—750,315, Soc. des Etab- 
lissements Barbet (France). Addition 
to B.P. 626,658. 


Separation of gases 


A continuous process for separating 
the most soluble component (A) from 
a multi-component gas mixture com- 
prises subjecting a solvent-extracted 
solution of (A) together with some of 
the less soluble gas (B) to counter- 
current fractionation with a reflux 
mixture of (A) and an inert gas in an 
amount and of composition such as to 
strip (B) only from the solution. (A) 
is then obtained from the solution.— 
750,323, Montecatini Soc. Generale per 
l’ Industria Mineraria e Chimica (Italy). 


CHEMICAL & PROCESS ENGINEERING, November 1956 














New-Type Solvent Effiuent Contactor 
in U.S. Phenol Recovery Plant 


By John Grindrod 


A new continuous counter-current phenol extraction plant featuring a novel solvent-effluent contactor and 
using a new type of solvent has recently been put into use by the Koppers Co. Inc. at their Follansbee, 
West Virginia, coal tar and tar oil processing plant. Here 1s a description of the plant and the process used. 


HE new phenol extraction unit 

which Koppers have put to work 
at their Follansbee plant is intended, 
primarily, to meet the requirements of 
the U.S. State Water Commission 
regulating phenol discharge to the 
Ohio River in the area and, secon- 
darily, to recover substantial quantities 
of saleable phenols. The new unit 
regularly meets and, in fact, betters 
the required minimum of 98°, of 
phenols from the effluent treated. 

At the Follansbee plant coal tar and 
tar oils are processed to produce road 
tars, industrial pitches, creosote and 
coal tar chemicals. The phenol and 
other tar-acid-contaminated effluent is 
collected from its various sources of 
origin and drained to a collecting sump 
where oil and settleable solids are 
removed by a decanting and skimming 
system. From this sump the effluent 
is pumped intermittently to one of two 
}-million-gal. storage and feed tanks 
which contain a bed of solvent on the 
surface of the contained effluent. This 
blanket serves as a scrubbing medium 
for removing any remaining traces of 
oil or tar missed by the settling sump. 

As the effluent is drawn from storage 
at a controlled rate, its alkalinity is 
adjusted by the addition of concen- 
trated sulphuric acid at a rate regu- 
lated by a pH controller. The effluent 
then passes to a 210-gal./min.-capacity 
feed pump which discharges through 
a filter to remove any solids contained 
in the effluent or any tars thrown out 
by acidification. To remove accumu- 
lated solids the filter is periodically 
backwashed to an adjacent collecting 
sump. 


Phenol extraction from effluent 


On leaving the filter the waste water 
is taken to the top of a 15-tray Koch 
Kaskade contactor during its descent 
through which it meets an ascending 
stream of solvent which extracts the 
phenols. The choice of solvent was 
dictated by economics and suitable 
distribution coefficients. 





The new solvent-effluent contactor 
can be seen in the foreground in this 
picture, while the two solvent washers 
and the effluent decanter are in the 
background. A corner of the control 
and pump house can also be seen. 


In the initial pilot plant, No. 2 fuel 
oil fortified with tar bases boiling over 
240°C. was used, but, in the commer- 
cial plant, an aromatic solvent, self- 
fortifying with respect to tar bases 
became desirable. The general charac- 
teristics of the predominantly used 
‘aromatic hydrocarbon solvents are 
listed by the Koppers Co. Inc. as 
follows: boiling range, 150 to 200°C.; 
specific gravity, 0.88; flash point, 
100°F.; phenol distribution coeffi- 
cients, as received, 1.1 to 2.4, with 
2°,, tar basis 5 to 7. 

Reported to have given satisfactory 
operation performance over a rather 
extended operation range, the Kaskade 
tower tests have yielded the following 
steady results with widely varying 
throughputs, all the runs being of four 
hours’ duration at pH 7.8: 
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Effluent rate, 


gal./muin. 180 150 120 

Solvent rate, gal. 

min., 1.75 » 

effluent rate . . 315 260 210 
PPM tar acids: 

Effluent in 4,975 5,180 5,530 

Effluent out .. 63 56 55 
Dephenolisation, 

5 98.7 98.9 99.0 


After passing through a settling 
section at the base of the column, the 
dephenolised effluent is taken by way 
of a flow control valve, which is 
actuated by an interfacial level con- 
troller located in the base of the tower, 
to a 100,000-gal. treated effluent de- 
canting tank, where residual traces of 
free solvent are continuously decanted 
to the solvent pumping tank. The 
effluent discharges through a con- 
tinuous sampling and metering device 
to a sewer leading to the Ohio River. 


Solvent flow arrangements 


A centrifugal feed pump delivers 
the extracting solvent from a solvent 
storage tank to the dephenolising 
tower at a measured and controlled 
rate. On leaving a settling section at 
the top of the tower, it passes through 
an auxiliary clean-up decanter where 
any entrained effluent is separated and 
periodically drained to a collecting 
sump. The phenol-bearing solvent 
passes from the decanter to a primary 
washer, entering the bottom through 
a distributing pipe and plate, bubbling 
up through a fixed caustic soda bed 
and overflowing near the top of the 
tank to be given similar treatment in 
a secondary washer. The depheno- 
lised solvent is then returned to the 
solvent pumping tank for re-use. 

When the caustic soda bed in the 
primary washer becomes saturated 
with tar acids the operation is shut 
down while the solution of acids in 
caustic is pumped to the tar acid 
processing section of the Follansbee 
plant, a fresh bed of. caustic soda 
taking its place. The flow sequence 
of the solvent to the washers is then 
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Flow diagram 


1. Collecting sump 

2. Sump pump 

3. Feed storage tank 

4. pH controller 

5. Feed pump—210 gal./min. capacity 
6. Filter 


changed so that the washer containing 
the fresh caustic solution serves as the 
secondary washer. 


Flow rates 


The initially designed flow rates for 
this dephenolising plant were as 
follows: 

Flow Phenol 
rates, content, 
gal./min. % 
Raw effluent .. aa 120 0.700 
Treated effluent op 120 0.006 
Solvent: 

To Kaskade tower. . 210 0.064 

From Kaskadetower 210 0.460 

From primary washer 210 0.130 


Actual performance has, however, been 
at effluent feed rates of from 60 to 
170°, of these figures and these 
percentages have also approximately 
applied to the solvent flow rates. The 
plant is run with one operator who 
also performs all of the analytical 
work for the process. 


Testing phenol concentration 


When the pilot-plant work was in 
progress the bromine turbidimetric 
method of testing effluent phenol con- 
centration was considered the most 
satisfactory. More recently, however, 
it was found that the distilled 4-amino- 
antipyrine method gave more reliable 
results under certain circumstances, 
though normally the results from both 
methods have been found to be rela- 
tively close when used by experienced 
analysts. 

The fact that the presence of tar 
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of effluent treatment and phenol extraction process. 


7. Raw effluent flow recorder controller 
8. Fifteen-tray Koch Kaskade column 
9. Interfacial level controller 

10. Continuous decanter tank 

11. Treated effluent rotameter 

12. Sample controller 

13. Three-way solenoid valve 


basis can create interference in the 
bromine turbidimetric method results, 
together with improved accuracy at 
low phenol concentrations, has caused 
the Koppers Co. Inc. to switch almost 
exclusively to the D.A.A.P. method. 
Initially their analyses were performed 
using phenol as_ the * colorimetric 
standard. This gave a lower-than- 
actual phenol content for wastes be- 
cause of the presence of alkylated 
phenols which were less reactive as 
far as the test procedure was con- 
cerned. This means that the treated 
effluent phenol analyses reported are 
somewhat conservative and run about 
50°, above the true value, and that 
the extraction efficiencies reported are 
therefore slightly on the low side. 


Pretreatment of effluent 

In planning this project, special 
efforts were made to eliminate possible 
emulsion formers prior to treatment 
of the effluent, since emulsions or 
slow-settling characteristics in either 
the effluent-solvent contactor or the sol- 
vent caustic soda contactor can seriously 
reduce recovery efficiencies and may 
even force the unit to shut down. 

For instance, care is taken to decant 
oil and solids from the collected 
effluent prior to pumping it to storage. 
This oil decanter was designed to 
general compliance with A.P.I. recom- 
mendations for petroleum oil waste- 
water decanters. The design procedure 
set up for lighter-than-water petroleum 
oils had to be modified to accom- 


14. Auxiliary clean-up decanter 

15. Primary washer 

16. Secondary washer 

17. Solvent pumping tank 

18. Solvent pump—310 gal./min. capacity 
19. Solvent flow recorder controller 


modate the heavier-than-water coal tar 
and coal tar oils. Incidentally, over 
30,000 gal. of oil in a year have been 
recovered at this stage. 

In a further pretreatment, as crude 
effluent is discharged into the storage 
tanks it drops through a bed of several 
feet of light oil whose function is to 
scrub out traces of entrained and 
emulsified oils, preventing its carry- 
over to the effluent contactor where it 
might be absorbed in the process 
solvent, gradually causing it to de- 
teriorate. An additional treatment for 
emulsion prevention is the acidification 
and filtration step ahead of the 
contacting tower. 

Methods of combating emulsion 
formation in the pilot plant and later 
designed into the commercial unit 
included the provision of sufficient 
capacity to permit operation at greatly 
reduced throughputs, the dilution of 
troublemakers with large quantities of 
non-emulsifying wastes, acidification 
to break the emulsifying characteristics 
of wastes and the removal of entrained 
oils and solids. Tray spacing in the 
extracting column was also increased 
from 24 to 30 in. An empirical test 
has been developed by means of which 
the settling characteristics of the 
solvent-effluent and the solvent-caustic 
soda systems can be rapidly evaluated. 
It also evaluates the effect of measures 
taken to control the settling rates. In 
the commercial plant there has been 
no effluent carry-over in the solvent. 

Limiting the degree of extraction 
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As a result of the increase in 
scientific research, particularly in the 
field of atomic energy, there has been 
an increased demand for storage capa- 
city of liquid nitrogen. At those estab- 
lishments where consumption has risen 
to several gallons per day, the use of 
small bottles or flasks has proved 
wasteful and inefficient and occasion- 
ally there have not been sufficient 
reserves to meet emergencies. As a 
result, W. P. Butterfield Ltd. have 
produced a liquid-nitrogen storage 
tank of 300-gal. capacity, some notes 
on the development of which are 
given below. 

As the liquid nitrogen is stored at 
a temperature of -196°C., the design 
problem was to insulate the tank suit- 
ably and at the same time provide the 
necessary connections for filling, etc., 
without introducing parts which would 
increase the evaporation rate. The 
heat transfer inducing the change from 
liquid to vapour is caused by conduc- 
tion and radiation. The conduction 
through the various fittings and sup- 
ports is reduced as far as possible by 
using materials of low conductivity 
value and at the same time reducing 
their cross-sectional area as far as 
practicable. The conduction of heat 
through the insulating medium must 
be reduced to practically nil due to 
the large surface area of the storage 
vessel. Vacuum jackets are a common 
form of insulation for vessels, but, 


Liquid Nitrogen Storage Vessels 


although such a jacket practically 
eliminates conduction, there is still the 
problem of the radiation of heat from 
the jacket to the storage vessel. The 
inner vessel may be surrounded by an 
insulating powder, resulting in a con- 
siderable reduction of radiation, but 
this introduces the conduction of heat 
through the powder. 

The final design was based on the 
use of stainless steel for the storage 
vessel and fittings, the jacket being of 
mild steel. The insulation is by means 
of both powder and vacuum in the 
space surrounding the inner vessel, 
the result being that both radiation 
and conduction losses are reduced to 
a minimum. The air pressure in the 
jacket is about ;4 mm. of mercury, 
and tests conducted on a 300-gal. tank 
show an evaporation rate of only 
0.66°,,, 2.e., approximately 2 gal./day. 
The rate of air leak into the jacket is 
negligible and it is not necessary for 
a vacuum pump to be in constant use 
as has been the case in several other 
designs. 

We acknowledge with thanks the 
help and advice received from Dr. 
D. H. Parkinson, Dr. J. M. Lock and 
Mr. W. A. Hoyes, of the Ministry of 
Supply, in connection with the pro- 
duction of the prototype. 


A. Cheetham, B.Sc., 
Chief Designer, 
W. P. Butterfield Ltd. 





obtained at Follansbee is the residual 
phenol content of the washed solvent 
fed to the dephenolising tower from 
the secondary solvent washer, efficiency 
dropping off as the washers become 
more saturated with phenols. It has 
been found practical to operate till the 
primary washer becomes 85°, satu- 
rated before replacing the exhausted 
caustic solution. Further limitation is 
experienced as a result of the re- 
generated caustic from a lime-soda 
caustic plant containing several per 
cent. of tar acids. 

These two limitations have estab- 
lished a level of 40 to 50 p.p.m. 
phenols as a minimum which can 
normally be reached at this plant, 
though in special test runs treated 
effluents were produced containing 
less than 20 p.p.m. phenol. It has 
been calculated that, using a three- 
stage washer and starting with fresh 
caustic solution containing no phenols, 
the residual phenol content of the 
treated effluent might be reduced to 
between 5 and 10 p.p.m. level. 
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Economics 

Construction costs of the plant, 
including all process equipment and 
storage tanks, but excluding the 
effluent collection system, are esti- 
mated at about $2/gal. of daily effluent 
treatment capacity. Direct operating 
expense is estimated at less than 
$1.80/1,000 gal. treated effluent, its 
three major items being depreciation 
and taxes; labour; and solvent make- 
up. No plant or general overheads 
are included in these figures nor is the 
value of recovered phenols credited. 
It should also be noted that the figures 
allow for the recycle caustic soda being 
obtained at cost and for the local 
disposal of the recovered tar acids. 
The process is regarded as being 
economically superior to others with 
which the Koppers Co. are acquainted. 

The writer is indebted to Mr. H. A. 
Kjellman, engineering department, 
Koppers Co. Inc., Tar Products 
Division, Pittsburgh, Pennsylvania, 
for material from which this article has 
been prepared. 








One of the nitrogen storage vessels 
referred to opposite. 





Recent Publications 


Valves. A catalogue has been pro- 
duced by Joshua Hindle & Sons Ltd., 
Hindle House, Neville Street, Leeds 1, 
covering the full range of Hindle-Hamer 
line blind valves, visible wedge valves 
and gate valves. It consists of a set of 
price lists and illustrated pamphlets 
which give the specifications and 
applications of each individual product. 
The firm operates a service for keeping 
the data book up to date. 


Air filters. An all-metal filter 
using oil-film-covered surfaces for the 
removal of dust from air and gases is 
described and illustrated in a 24-page 
booklet from the Visco Engineering 
Co. Ltd., Stafford Road, Croydon, 
Surrey. Various improvements have 
been made to the original version of 
the Visco filter introduced in 1921. 


Mineral separator. From the 
Sturtevant Engineering Co. Ltd., 
Southern House, Cannon Street, Lon- 
don, E.C.4, comes a pamphlet giving 
details of a 6-in. laboratory-type elec- 
trostatic separator which has a single 
roll and is constructed so that experi- 
mental work carried out with it may 
be related directly to larger production 
models. 
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* Personal Paragraphs * 


% Head Wrightson & Co. announce 
that, with the consent of the Distillers 
Co., they have appointed Mr. G. P. 
Davidson as head of their nuclear 
power plant activities. He has been 
project and construction manager with 
the Engineering Division on the in- 
dustrial side of the Distillers Co.’s 
activities. He was with D.C.L. for 
10 years, and previously with the Shell 
Refining & Marketing Co. and Foster 
Wheeler, the American boiler-makers. 


* Mr. W. L. Nichol, formerly works 
manager at the S.A.I. Ltd. plant at 
Newton-on-Ayr, has assumed duty as 
deputy production and technical mana- 
ger at Edinburgh. He has been in 
charge of the Ayr fertiliser works for 
12 years and was responsible for the 
period of reconstruction of the works, 
the extension of the maintenance 
shops and for other developments. 
He was formerly in charge of sulphuric 
acid and fertiliser production as plant 
superintendent at Aberdeen, and 
toured in the U.S. in 1950 as a member 
of the Anglo-American Council of 
Productivity Team on chemicals. In 
Edinburgh he succeeds Mr. J. D. M. 
Dunbar, who retires after nearly 50 
years with S.A.I. Ltd. 


%* Dr. P. H. Sykes, chairman of 
the newly formed company, British 
Oxygen Research & Development Ltd. 
(referred to on another page) is a New 
Zealander who came to Britain in 1933 
and joined the staff of I.C.I. in 1935. 
In 1946 he joined the staff of the British 
Oxygen Co. as chemical products 
development manager in the research 
and development department, as it was 
then known. He was appointed general 
manager, research and developments, 
in 1948 and was appointed to the 
board of the company in 1953. 


%* Dr. N. Booth, joined the British 
Oxygen Co. in 1946 as chemical pro- 
ducts research manager in the research 
and development department. From 
1948 to 1953 he was assistant general 
manager and, since 1953, has been 
general manager, research and 
development. 


* Dr. L. C. Bannister, after posts 
with I.C.I. and British Insulated 
Callender’s Cables, joined the research 
and development department in 1950 
as gas applications manager and be- 
came assistant general manager in 
1954. 


% The appointment of Mr. P. K. 
Brewin as group personnel officer is 
announced by British Tyre & Rubber 
Co. Ltd. 
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%* A number of appointments at the 
Esso refinery, and to the newly formed 
refinery co-ordination group at the 
company’s head office, have recently 
been announced. Mr. J. Bowen, 
formerly employee relations superin- 
tendent at the refinery, becomes assis- 
tant refinery manager, and will be 
responsible for the accounting, em- 
ployee relations, medical and public 
relations departments. Mr. R. H. 
Angibault succeeds Mr. Bowen as 
employee relations superintendent. 
Dr. D. F. Jacques, formerly cost 
superintendent, has been appointed 
process superintendent. He joined 
the technical department of the re- 
finery as a process engineer in 1951. 
Mr. J. E. M. Jeffers succeeds Dr. 
Jacques as cost superintendent. He 
joined the company in 1947 as a tech- 
nical assistant in the process depart- 
ment, and in 1951 he was appointed 
cracking and light-ends superinten- 
dent. He then became successively 
a process supervisor (1955) and assis- 
tant process superintendent (1956). 
Mr. A. W. Forster, formerly assistant 
technical superintendent at the re- 
finery, has been appointed refining 


co-ordinator in the group recently 
established at head office under Dr. 
A. W. Pearce, general manager of 
refining. 


% Invitations to join the board of 
directors of Newton Chambers & Co 

Ltd., Thorncliffe, near Sheffield, have 
been accepted by Mr. S. C. Tyrrell, 
local director and assistant managing 
director (Excavator Division) and 
Mr. K. E. Walker, local director and 
assistant managing director (Engineer - 
ing Division). Mr. S. L. Waide, 
local director and general manager o/ 
the company’s Chemicals Division, ha 

been appointed an assistant managin: 
director. 


% M. Antoine Likiernik, chief en 
gineer of the Société Krebs et Cie. 
died in Paris on September 20, agec 
58. 


%* Mr. C. F. Beran is retiring as a 
director of Celanese Corporation of 
America, following 33 years’ associa- 
tion with the company. He will be 
succeeded by R. W. KixMiller, vice- 
president in charge of the Celanese 
Chemical Division. 





Leonard Hill to Visit Australia 
and the United States 


Mr. W. Leonard Hill, founder and 
chairman of the Leonard Hill Tech- 
nical Group, plans a round-the-world 





Mr. W. Leonard Hill. 


trip to consult with the Group’s agents, 
advertisers, contributors and other 
associates in Australia and the United 
States. He expects to leave England 


at the beginning of December for the 
voyage to Australia, where he will 
visit his friend of many years’ stand- 
ing, Sir Norman Nock, a prominent 
industrialist and former Lord Mayor 
of Sydney. 

Mr. Hill will then sail across the 
Pacific to San Francisco and, after 
spending some time there and in Los 
Angeles, will travel to New York. He 
will leave for the return journey to 
England in April. 

Mr. Hill will be accompanied by his 
daughter, Miss Lynette Hill, now a 
member of the firm, who will act as his 
secretary. Mr. Hill’s addresses during 
his tour are as follows: 


January: 
c/o Nock & Kirby Ltd., 
417-421 George Street, 
Sydney, Australia. 
February-March: 
c/o Hixson & Jorgensen Inc., 
3257 Wilshire Boulevard, 
Los Angeles 5, U.S.A. 
March-April: 
92 Lorraine Avenue, 
Upper Montclair, 
New Jersey, U.S.A. 
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Side-entry mixer 


Aimed at filling the gap between 
fractional clamped mixers and large, 
slow-speed agitators mounted on 
separate pedestals is a new type of 
side-entry mixer in which neatness of 
mounting and the absence of external 
glands and couplings are pointed out 
as special features. 

With the casting projecting into the 
tank, only the motor projects outside 
the tank radius. The mounting itself 
consists of a standard steel flange and 
branch welded into the tank wall at 
a location to give optimum mixing. 
An additional feature is that, whilst 
the propeller is at the desired point 


in the tank, the shaft is supported by 
the bearings in the casting. 

Where used in conjunction with 
vessels where the diameter exceeds the 
depth, the agitator can be mounted on 
the cone or bridge of the tank. A 
steady bearing is not normally re- 
quired. In these cases the fitting of 
a turbine in place of the propeller may 
be preferred. The agitator has been 
designed for the blending and mixing 
of liquids, improving heat transfer 
from coils or jackets to liquid, dissolv- 
ing of solids and suspension of 
insoluble solids. 
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Bellows resist corrosives 


It is claimed that a new process for 
manufacturing PTFE bellows pro- 
duces a stronger and more resilient 
bellows than normal methods of 
manufacture and, in addition, it uses 
less of the raw material. 

Because of the unique properties of 
the material, flexible bellows made 
from PTFE have many specialised 
applications in a number of industries, 
in particular those in which corrosive 
liquids and gases are handled. 

Bellows of this type are suitable for 
such components as flexible connectors 
for pipes, sleeves and shaft glands 
which operate in contact with corro- 
sive chemicals, solvents and lubricants. 
They have many uses in hydraulic 
power and control systems and in 
fluid-pressure-operated devices, such 
as meters and governors. Their high 
insulation resistance makes them suit- 
able for insertion in pipelines where it 
is necessary to break the electrical 
continuity or to prevent electrolysis 
between dissimilar metals on either 
side of a joint. 


The bellows are at present offered 
in a range of bore sizes from } to 6 in., 
and in corresponding nominal free 
lengths from 1} to 3 in. with wall 
thicknesses ranging from 0.020 to 
0.040 in. Corresponding extensions 
are from 0.6 to 1.6 in. 

PTFE is chemically inert and un- 
affected by all known corrosives and 
solvents with the exception of fluorine 
and molten sodium. It is non- 
adhesive, non-wetting, and has a low 
coefficient of friction. Physically, it is 
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tough, and in some degree resilient 
and flexible. Electrically, it has high 
dielectric strength and a low power 
factor. The working temperature 
range is from -50°F. (—45.6°C.) to 
450°F. (232°C.); this temperature 
range may be exceeded in certain 
circumstances. CPE 397 


Pilot valves 


Pilot valves for air, hydraulic and 
vacuum working are available wi 
unit construction and spool operation, 


ES 








ate Switch-operated pilot valve. 


the standard bore size being 4 in. 
Both three- and four-way valves are 
available. 

Six standard operating mechanisms 
are available: push button, cam, 
single pilot, double pilot, plunger and 
switch. 
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The prime purpose of the pilot 
valves is to operate, remotely, larger 
control valves which in turn operate 
power cylinders, This means that 
the control valves can be located close 
to the power cylinder, ensuring rapid 
response. Pilot valves can, however, 
be used to control small power 
cylinders or even larger ones if the 
speed of movement required is_rela- 
tively low. 

An application of such pilot valves 
which is becoming increasingly im- 
portant is to process control systems. 
In this case, pilot valves are used to 
operate from some remote position 
larger control valves which are in 


Applicable to almost any industry 
in which materials are mixed into 
batches of fixed or variable formulae, 
the Select-O-Weigh automatic propor- 
tioning system brings the whole of the 
feeding, weighing, mixing and dis- 
charging cycle under the control of 
a central panel on which the weights 
of individual ingredients may be set 
up by manually operated dials or by 
a punched card programming device. 

In a typical installation each in- 
gredient is stored in a supply bin 
terminated by an electrically powered 
discharger. The dischargers feed into 
the weigh hopper of a dial scale, 
whose hopper is also equipped with an 
electrically o discharge device. 

A device in the dial head sets up an 
electrical condition analogous to the 
angular displacement of the pointer. 
The remote-control panel also con- 
tains the means of setting up an 
electrical equivalent of any desired 
weight for each ingredient. 

When the equipment is started, the 
first ingredient feeds into the dial 
scale, whose electrical condition is 
continuously compared with the cor- 
responding condition set up on the 
panel. When the two coincide, feeding 
of the first ingredient stops and the 
feeders for the second and subsequent 
ingredients are automatically energised 
each in its correct sequence. On 
completion of the batch, the weigh 
hopper discharges automatically into 
a mixer, conveyor or other receptable, 
and the system resets itself for the 
next batch which may be automatically 
or manually initiated as desired. 

Automatic tare checks prevent the 
start of a batch unless the scale is in 
perfect empty balance. It is customary 
to provide interlocks and sequencing 
for conveyors, mixers and other 
anxiliary equipment; and it is pos- 
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some way controlling the flow of 
fluids. 

Pilot valves play a very important 
part in the sequential control of 
machine movements. Any number of 
pilot-operated combinations may be 
arranged in cascade, so that each 
power cylinder actuates the control 
pilot of the next cylinder in sequence. 
If the last cylinder in the sequence is 
arranged to re-initiate the first cylinder, 
a continuous cycling of the entire 
system can be achieved. Thus, a 
machine which is powered entirely 
by air or oil cylinders can be made to 
run automatically without the need 
for any external timing device. The 


Remote-control mixing 





main advantage of such an arrange- 
ment is that the machine always runs 
at its optimum speed, regardless of 
adjustments to cylinder speeds. There 
is no danger of overlapping taking 
place between sequential movements, 
as no movement can take place until 
the previous one has been fully 
completed. 

The valve bodies and fittings are 
made of Duralumin, anodised to in- 
crease resistance to atmospheric cor- 
rosion. The spools are of mild steel, 
precision ground and hard chromium 
plated, giving a very hard scratch- 
resistance surface which is also proof 
against water corrosion. CPE 388 


A TYPICAL APPLICATION OF THE SIMON 
SELECT-O-WEIGH SYSTEM 
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Diagram illustrating remote control mixing system. 


sible to provide several different kinds 
of remote recording and indication of 
the performance of the system. 

There are few limitations on the 
number, nature and quantities of the 


materials handled. Up to a dozen 
ingredients can be handled by a single 
scale; multiple-scale installations 
can deal with far more complex 
formulations. CPE 399 


A paint that resists corrosion 


Resistance to a wide variety of 
corrosive agents, such as acids and 
alkalis, solvents and fatty acids, as well 
as to weather corrosion and attack by 
sea water and brine, is the main 


feature claimed for Pitakote, a new 
Epikote-based paint. It has a maxi- 
mum continuous heat resistance at 
110°C., and its cold temperature resis- 
tance is stated to be -40°C. CPE 400 
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Fertiliser scale 


Up to twenty 80-lb. bags of fer- 
tiliser/min. can be bagged with a new 
automatic scale which has appeared 
in the U.S. Pilot tests have produced 
accuracies of +4 oz. 

The bagger incorporates such 
features as a power-driven belt feeder 
within the scale, air cylinder discharge 
of hopper, totally enclosed dust-tight 
construction and stainless-steel con- 
struction of all contact parts and parts 
exposed to fertiliser dust. The scale’s 
belt feeder is driven by a 1-h.p. gear- 
head motor with brake, and the 
feeder stops at the completion of each 
weighing cycle. A free beam allows 
the user to check the accuracy of 
every weighing. CPE 401 


Silver plating anodes 


Although silver was one of the 
earliest metals to be electro-deposited 
on a production scale, the basic elec- 
trolyte employed over a hundred years 
ago is still in everyday use. Until re- 
cently, operating difficulties associated 
with the progressive development of 
high-anode current density, leading to 
polarisation, had never been satis- 
factorily overcome. 

A new extruded silver-plating anode 
has a Dog-Bone cross-section which is 
claimed to ensure uniform dissolution 
throughout the life of the anode. An 
obvious advantage of such even dis- 
solution, the makers point out, is the 
elimination of anode ‘shedding’ 
caused by the falling out of small 
particles at the thin edges developed 
on conventional anodes after com- 
paratively short periods of time. The 
freedom from these ‘shed’ particles 
by the use of the new anodes gives 
smoother deposits free from roughness. 

The anodes are available 3-in. wide 
by approximately }-in. thick, and in 
any length to suit requirements. They 
weigh approximately 4 oz. troy/lin. in. 
and are drilled at each end to take 
supporting hooks up to 0.250 in. diam. 

CPE 402 








Chloroscope testing cabinet. 


Water testing equipment 


In order to obtain satisfactory results 
with water-treatment plant some sim- 
ple rapid and accurate tests must be 
available for the plant attendants. 
Such frequent routine tests are essen- 
tial for enabling the operator to make 
adjustments according to the variation 
of the water. An example of plastic 
work in the range of testing apparatus 
produced by a British engineering 
company is the Chloroscope, especially 
designed for those in charge of 
chlorine-treatment apparatus for the 
purpose of enabling rapid and accurate 
determination of the amount of free 
chlorine to be made. 

The method used is the colori- 
metric, in which permanent non- 
fading colour standards are compared 
with a sample of water under exami- 





whipping due to any turbulence. 





LEVEL CONTROL 


On certain machines used in the chemical industries for automatic 
weighing and filling, it is essential to maintain a constant head of material 
above the outlet in order to keep the product within the accuracies claimed. 
For this purpose, it is stated, the Tektor will operate on almost any type of 
material. One particular instance is that of brick-lined vessels containing 
sulphuric acid at a temperature of 70°C. For this vessel a 9-ft. electrode, 
fabricated from fluon tubing, was used in order to withstand the corrosive 
effects. The electrode was anchored at the lower extremity to prevent 
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nation to which has been added a 
measured quantity of the reagents, 
producing colour proportionate to the 
amount of chlorine present. This 
reagent is supplied with the apparatus. 

Briefly, the Chloroscope consists of 
a plastic moulding having the neces- 
sary compartments and observation 
windows with colour slides of differing 
design for horizontal viewing and 
vertical viewing, and arranged in two 
rows facing the operator and banked 
for convenient selection. 

The equipment also includes a 
three-cell sampling unit, constructed 
of perspex, giving horizontal viewing 
through 22 mm. and vertical viewing 
through a depth of 66 mm. A black 
line is marked to indicate the filling 
level, and the colour standards are 
circular coloured discs mounted in 
moulded plastic slides of convenient 
shapes, each engraved with the colour 
value in parts per million of chlorine 
in the water. 

This three-cell unit is filled with 
the water to be tested and the test 
selection (ortho-tolidine) added in the 
normal manner and the organic matter 
present in the water will absorb a part 
of the chlorine. In practice it is found 
that, if about 0.2 p.p.m. of free chlorine 
is present in a filtered and chlorinated 
water 10 min. after the action of the 
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chlorine, then the results of a bacterio- 
logical examination will be satisfactory. 
The figure of 0.2 may vary with 
different waters, but it can be taken 
as a useful indication. CPE 404 


Eleven men saved 


For a South African sugar store 
warehouse, bulk sugar was. originally 
recovered for processing by using a 
cable-operated drag scraper with a 
team of labour consisting of one drag- 
line operator and 12 labourers trim- 
ming the material to the line of the 
drag scraper. The output per hour 
by this method was 30 tons. Now, 
with one operator, one labourer and 
a new Mark V Overloader, which is 
fitted with a 44-h.p. diesel engine and 
a }-cu.yd. bucket and which is capable 
of discharging three to four buckets/ 
min., it has been found that the Over- 
loader is delivering to the bulk hopper 
at the rate of over 60 tons/hr., an 
increase of over 100°, with a saving 
of 11 labourers. CPE 405 


Fans for handling 


corrosive fumes 


Fans designed for all kinds of fume- 
removal installations which handle 
chemical and corrosive fumes and 
moist gases, etc., at temperatures 
not exceeding 140°F., are fabricated 
throughout from rigid PVC sheet, 
which is tough and light, dimensionally 
stable and non-inflammable. The 
material also possesses inherent cor- 
rosive-free characteristics against both 
weathering and chemical attack. 

The smallest of these Turbro-Cyclone 
fans has been especially designed for 
fume cupboards, cabinets and small 
laboratories where the need is for a 
compact, efficient and chemical imper- 
vious unit with direct-coupled motor. 

The other fans have larger outputs, 
and are available either direct coupled 
or with vee-rope drives. In all cases 
a totally enclosed motor wound for 
either single- or three-phase electrical 
supply is employed. 

A steel-plate motor or bearing base 
is bolted, by means of an outside 
metal frame, to the PVC casing in 
such a way that any one of eight 
angles of discharge can be arranged 
with either rotation. The multivane 
impeller incorporates a mild-steel hub 
which has a PVC covering extending 
over the shaft and to the outside of 
the casing to ensure protection against 
chemical elements. CPE 406 
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Comparison measurements of 
two independent variables 


The simultaneous recording of two 
independent variables on a common 
chart facilitates many analyses involv- 
ing comparison measurements. To 
meet the requirements of practically 
all such applications, a new continuous 
balance strip chart recorder, the 
Duplex recorder, has been introduced. 
This instrument is virtually two 
orthodox instruments built into the 
same case; it provides a means of 
recording two variables on the same 
chart for purposes of comparison with 
each other. The two pens are entirely 
independent and traverse the full 
width of the scale without interfering 


with each other. Since the two 
measuring circuits are separate, the 
actuation and range of each pen can 
be the same or totally different. For 
example, one measuring circuit can 
record temperature and the other 
speed; one voltage and the other cur- 
rent, and so on. A further advantage 
is the optional provision of a Selsyn- 
type chart drive motor which allows 
the two variables to be recorded as 
a function of motion or displacement 
For example, on steel rolling mill: 
temperature and thickness of the stri; 
is recorded against the length of th 
strip having passed through the mili 

CPE 40/ 


Heat transfer equipment 


A heating coil has been introduced 
which is used chiefly for maintaining 
the temperature of the contents of oil 
storage tanks or, alternatively, raising 
the temperature of the oil contained 
therein to a pumping temperature 
within a stated period of time. For 
example, nine heaters of this type will 
maintain a heavy fuel oil at a tem- 


perature of 105°F. with an ambien! 
air temperature of 32°F. in an un 
lagged tank of 120 ft. diam. x 36 ft. 
high. Twenty-seven Thermo-Flo tank 
heaters will also raise the temperature 
of the oil contained in an unlagged 
tank of the above dimensions from 60 
to 105°F. in 48 hr.; the heating 
medium in both cases would be 





A PVC fan with direct coupled motor. 
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saturated steam at 30 p.s.i. (274°F.). 
Each TF-18 Thermo-Flo tank heater 
has a total surface area of 265 sq. ft. 
and weighs 400 lb. 

The LEC2005RR hairpin-type ex- 
tended surface heat exchanger has a 
total surface area of 17 sq. ft. and is 
extensively used in many varying 
applications in both the oil and 
chemical industries. The shell as- 
sembly can be manufactured from 
carbon steel and stainless steel,. and 
the inner elements can be manufac- 
tured from carbon steel, admiralty 
brass, aluminium brass, aluminium 
and stainless steel. The hairpin-type 
exchanger is manufactured in 5-, 10-, 
15-, 20- and 30-ft. lengths and can be 
banked together into any required 
number of parallel streams to suit any 
application. These streams can be 
changed in accordance with the pro- 
cess requirements, so cutting out, to 
a large extent, the risk of obsolescence. 

Incorporating a total surface area 
of 63 sq. ft. in a unit 6 ft. 8 in. long, 
a heat exchanger is available for pre- 
heating heavy fuel oil prior to atomi- 
sation on oil-fired boiler installations. 
For example, a unit of this size can 
dissipate 100,000 B.Th.U./hr., using 
120 lb./hr. of steam at 200 p.s.i. 
(387°F.), the oil under consideration 
being heavy fuel oil (6,000 sec. Red- 
wood No. 1); 1,500 lb./hr. of this oil 
can be raised from 120 to 270°F. 

CPE 408 


All-purpose 
vibratory unit 


Vibratory units are now available 
which are of the self-contained rotary 
out-of-balance type, and are con- 
tinuously rated and totally enclosed, 
and thus impervious to moisture, dust, 
etc. Wound to suit any specified a.c. 


ee 


Vibratory unit. 


supply, the vibrators are being made 
in a wide size range of 40, 60, 80, 160, 
250, 500 and 800 w., to cover almost 
any conceivable use. 

Typical applications to which the 
units have been put include attach- 
ment to screens, hoppers, compacting 
tables, tamping boards, foundry knock- 
out grids, etc., where it is necessary 





STAINLESS-STEEL BARREL PUMP 


A recent addition to a range of port- 
able electric barrel pumps is described as 
being suitable for use with most acids, 
alkalis and other liquids that have 
previously been beyond the scope of the 
standard barrel pump. 

Whilst the motor housing is manufac- 
tured from aluminium alloy, the lifting 
tube and all-metal parts which would 
normally be in contact with the liquid 
being pumped are manufactured in 
stainless steel containing a high percent- 
age of chromium. This material resists 
the attack of sulphuric and silicic acids 
among others, and is suitable for many 
chemicals. 

This new pump is self priming and 
has a lifting tube of 3 ft. 11 in. long 
and 13-in. diameter. It is thus suitable 
for insertion in standard acid containers. 
The output is approximately 1,600 to 
2,000 gal./hr. against a 12-ft. head. 

Models are available for 42, 110 and 
240 v. d.c. and single-phase a.c. opera- 
tion, the consumption of the motor 
being 260 w. The pump is not intended 


for use with inflammable liquids or in 
hazardous situations, and will not be 
submitted for flameproof certification. 
Whilst stainless-steel accessories are 
not, at present, available, plastic hose 
or sweetened hose for use with consum- 
able liquids can be supplied, also hose 
for special applications, use with con- 
centrated acids, etc. CPE 409 
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to have a very strong, smooth vibra- 
tional resonance for effective operation. 
The vibrators can be supplied with 
side mounting lugs or, alternatively, 
with quick-release base mountings, 

depending upon the application. 
CPE 410 





SELF-TENSIONING 
BELT-DRIVE 


Recently introduced to this country is 
a Swiss power transmission development 
in the form of a self-tensioning belt drive. 
It ts claimed that this new method, when 
utilised in belt-driven power-transmission 
systems, ensures that in no circumstances 





will the belt slip on the pulleys—that, in 
short, a belt drive may be as positively 
coupled as a chain or gear transmission 
with the additional advantages of lower 
cost and smoother running. 

The self-tensioning drive is achieved 
by mounting the driving pulley eccentric- 
ally in such a way that both radial and 
axial forces are absorbed in a single 
bearing. In this way the eccentrically 
positioned fulcrum becomes the point of 
power transmission from the driving 
element to the pulley. 

The designers claim that, whereas 
with the conventional belt drive the 
pressure of the shaft on its bearings is 
always at a maximum, irrespective of 
the power transmitted, in the Swiss drive 
it continually adapts itself to the power 
transmitted and, largely on account of 
this, the wear and tear on the shafts, 
bearings and belting is greatly reduced, 
and their life correspondingly prolonged. 

CPE 411 
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Energy regulator 


The Statotherm regulator makes it 
possible to regulate to infinity the 
electrical input between 10 and 100%, 
of the rated consumption. The mean 
heating output achieved with the 
regulator is obtained by the inter- 
mittent operation corresponding to the 
time for which the heating element is 
switched on and off. The regulator is 
similar in operation to a conventional 
energy regulator. The heating coil is 
operated at the mains voltage and 
serves to heat a bi-metal strip. When 
flexed to a sufficient extent determined 
by the position of the control knob, 
the bi-metal strip switches off the 
apparatus. When the strip has 
cooled sufficiently the current is again 
switched on through a snap switch. 

A supplementary integral bi-metal 
compensator enables the regulator to 
be used at different room temperatures 
without altering the regulating times. 
The maximum load on the contacts is 
10 amp. with a non-inductive load. 

This regulator is available in two 
types, for external or panel mounting. 
It is fitted with a clearly etched metal 
dial with the scale reading to 270°. 
The scale divisions are numbered 
from 1 to 10.° A distinctive pointer 
enables the setting to be read off at 
a considerable distance. 

The apparatus incorporates a neon 
pilot lamp which lights up when the 
apparatus is switched on. 

The possibility of regulating the 
consumption to infinity between 10 
and 100%, provides a wide range of 
temperature setting. The regulator 
can, therefore, be widely used in the 
chemico-technical industry and is 
eminently suitable for controlling 
sterilisers, annealing furnaces, de- 
hydrators, heating hoods, drying and 
heating cabinets, die heaters, retort 
heaters, etc. CPE 412 


Pump with 4 in. 


Electric pump 


A general-service, electric pump 
unit, the PumPak, is intended for such 
applications as air conditioning, boost- 
ing, circulating systems, condensate, 
general water supply, heating systems, 
refrigeration, water softening and in 
other applications, particularly where 
space for installation is limited. 

The volute-type casing is designed 
to produce gradual velocity changes 
and is bolted to the unit frame and 
spigotted to ensure correct location. 
The flanged suction cover is bolted to 
the pump casing. The impeller has 
hand-finished waterways, hydraulic- 
ally balanced. The shaft is made of 
high-tensile steel and a bronze sleeve 
is fitted to the section of the shaft 
passing through the stuffing box, 
which protects the shaft from injurious 
water action. Only this sleeve need 
be replaced instead of the complete 
shaft. CPE 413 





point through a flexible pipeline. 


silo. 


system. 





PNEUMATIC CONVEYING EQUIPMENT 


The Auto-Airflow pneumatic conveying equipment operates on the 
intermittent blowing principle by which material is fully fluidised and 
conveyed in small aerated batches from an activator unit to the delivery 
Basically the installation comprises 
a receiving hopper, activator unit, electro-pneumatic control panel and 
low-pressure compressor and, where required, a storage and recirculating 


The manufacturers state that it has already successfully conveyed a 
number of materials, including cement, soda ash, phosphate, silica, 
sodium chloride, resins and catalysts. 

It is believed that many other chemicals and materials can be conveyed 
by this system. The equipment includes a totally enclosed dustproof 
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branches. 


Automatic process 
alarm systems 


Engineers are often confronted by 
two types of control variables when 
considering process requirements. 
There are the critical variables imposed 
by the process, and those imposed by 
the equipment itself. Recording 
equipment is required which will 
control the process and operate alarms 
when critical equipment conditions 
are approached, and it is claimed that 
a range of ElectromiK recorders can 
be readily adapted to meet these needs. 

One multi-record recorder can be 
fitted with input and relay selector 
switches which enable it to provide, 
for example, actuating arms on as 
many as 16 input circuits, recording 
at the same time the 16 critical vari- 
ables. The instrument does this by 
rotary selector switches which scan 
the input circuits. Standard cyclic 
printing takes 15 sec. to measure, 
control and record each point. A 
complete scanning of all points on an 
eight-point instrument requires 2 min. ; 
a 16-point instrument, 4 min.; and 
a 12-point instrument, 3 min. In 
cases where a particular variable is so 
critical that these scanning periods 
are too slow, the input circuit can be 
sensed more than once in a scanning 
cycle, or a modified version of the 
high-speed multipoint recorder is 
available. This model measures, con- 
trols and records each point in only 
5 sec. The alarms can have manual 
reset or automatic reset when the 
variable returns to the safe area. 

CPE 415 
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Glass sink trap 


A sink trap in glass has been de- 
signed to answer the problem of 
corrosion caused by unwanted liquids 
in sink traps, particularly in labora- 
tories, where an extremely large variety 
of chemicals find their way out via a 
sink. Sink wastes and traps are standard 
fittings and the range of glass sink traps 
now available will fit all standard sink 
waste outlets. It is also intended to 
fit the makers’ standard range of 
visible flow pipelines, thus enabling 
a drain system to be constructed 
entirely in glass. 


The sink trap—a simple, robust 


unit—can be fitted in the normal 
manner to all sink waste outlets. It 
has the advantages of transparency 
and chemical stability, requires no 
tools to open it for cleaning and has 
no detachable parts to be lost. The 
sink trap’s transparency is an in- 
valuable operating asset; it can be 
visually inspected at all times and 
blockages can be dealt with in the 
earliest stages. CPE 416 


Diesel power pack 


Designed as a self-contained com- 
pact unit with radiator of temperate 
capacity, fuel tank, silencer shaft 
extension and electric starting equip- 
ment, a range of diesel power packs 
is now available in 5.1, 3.4 and 2.2 
litre capacities. The manufacturers 
convert the B.M.C. automotive engine 
for industrial use. The final develop- 
ment of these engines leads to a com- 
plete power pack, ready for dropping 
into agricultural machinery, cranes, 
welding plant, generators, excavators, 
crushing plant, earth-moving plant, 
road rollers, concrete mixers and other 
industrial machinery. 

For normal use, rigidity of the unit 
is ensured by the attachment of a 
three-point mounting. With these 
modifications and the provision of 
simple connections, control and instru- 
ments, the engine is ready for bedding 
into the machine to be driven. 

The engine can be run at any pre- 
set speed up to 2,000 r.p.m. and the 
unit will give outputs varying from 
15 b.h.p. at 1,200 r.p.m. to 28 b.h.p. 
at 2,000 r.p.m. A No. 2 SAE housing 
carries an 114-in. overcentre Rockford 
clutch and the special heavy industrial 
flywheel fitted will maintain the cyclic 
irregularity within the limits set by 
B.S.S. 

The canopy is hinged to give easy 
access to the engine and all com- 
ponent parts for inspection and service. 

CPE 417 





Backing bar, showing the internal expanding clamp. 





The bar in position. 


Backing bar aids 


Incorporating an internal expanding 
clamping feature, for pipes and cylin- 
drical vessels from 4 in. up to 10 ft. 
diam., a continuous backing bar is 
claimed to be the solution to a long 
outstanding problem concerned with 
the difficulties of alignment, clamping 
and securely holding two hollow 
cylinders in correct position while 
welding. 

The matching of two cylindrical 
sections for circumferential welding 
‘on large, thin vessels of aluminium 
and stainless steel is essential to obviate 
steps, and thus keep grinding-off 
inside to an absolute minimum, with- 
out reducing plate thickness at the 
weld line. 

It is stated that the new device not 
only keeps the two pieces truly cylin- 
drical while welding, but forms a 
perfect backing bar, which can be 
made of copper, or in some cases of 
a special grade of iron. On some work, 
it is stated, one weld pass only is 
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welding of vessels 


necessary to give 100°, penetration 
and a first-class job. The device is 
instantly collapsible after welding for 
easy removal, and makes possible in 
a practical way for all the welding to 
be carried out from the o.d. of pipes, 
with complete and certain penetration. 
The basic principle is covered in 
a recent British Patent Application 
No. 13,167, and consists of a weld 
backing bar coiled to a close externally 
cylindrical helix with means for tor- 
sionally increasing the coiling, thereby 
decreasing the diameter and allowing 
it to be freely inserted into two mutu- 
ally abutting pipe lengths. Located 
where they meet, it is then permitted 
to expand to a relaxed diameter equal 
to the inside diameter of the cylinder. 
Expansion in diameter is then mech- 
anically increased in order to bring 
the cylindrical surface of the helical 
backing bar into the desired close con- 
tact with the inner surface of the two 
cylindrical pieces to be welded. 


409 


FLOWMETER FOR LIQUIDS AND SLURRIES 
Units of the Altoflux inductive flowmeter, described on page 329 of our September 


issue, for 


measuring the flow velocities and flow quantities of aggressive and polluted 


liquids, and of slurries. Seen here, from left to right, are the detector, indicating 


equipment, counter and amplifier. 


CPE 361 





The external weld of the cylinders 
is thus completely backed internally 
by the cylindrical surface presented 
by the helical backing bar. As usual 
with backing bars for welding, the 
surface is formed with an annular 
groove or slight recess to permit com- 
plete penetration without danger of 
blow-through. 

Expansion and contraction of the 
backing ring covers a wide range, and 
is ample to meet all pipe-makers’ 
tolerances: for instance, an 8-in. unit 
will expand up to 8} in. and contract 
to 7} in. Larger units have even a 
greater range. A 36-in. unit will 
expand to 36} in. and contract to 
34} in. 

Means are provided for holding the 
unit in a collapsed condition, for easy 
entry, and also in the expanded con- 
dition in the larger sizes. In the 
smaller sizes, diameter change of the 
backing unit is done very simply 
by turning the two hand wheels 
oppositely, the resultant frictional grip 
being extraordinarily effective. 

For welding thin-wall material 0.010 
to 0.150 in. or so, it is most desirable 
to have a continuous backing at the 
weld line, not just segments, and for 
the first time this new device offers 
a gap-less backing close fitting the 
inside all the way round, while at the 
same time holding the two pieces 
securely, even if one is slightly bigger 
than the other. 

The device is quickly applied and 


410 


gives instant alignment. An interest- 
ing feature is the ability of the backing 
unit to conform to ovality found in 
some pipe work. This is due to 
curved toggle links acting as resilient 
push members in the smaller sizes 
and telescope push rods in the larger 
units. 

Alternatively the ovality in pipes 
with comparatively thick walls can be 
largely corrected due to the great 
expansive force of combined toggle 
and screw operation using straight 
push links. Another interesting feature 
is the arrangement which can be incor- 
porated for argon arc or any inert gas 
welding. The gas can be introduced 
at the operating end of the inner 
control tube with a valve at the back- 
ing bar unit end connected to a short 
length of flexible tube to a screwed 
nipple communicating with the an- 
nular groove or recess in the outer 
surface of the helical backing bar. 

CPE 418 


Pressure controllers 


Seven new slack-diaphragm- 
operated pressure controllers are all 
of the non-indicating, non-recording, 
blind-setting type, and comprise suc- 
tion or pressure controllers, including a 
special-purpose furnace-pressure con- 
troller; differential-pressure control- 
lers; a special-purpose mill controller ; 
and an air-flow controller or differen- 
tial-pressure transmitter. 


The special-purpose furnace-pres- 
sure controller, FAF 1, can be set to 
control any pressure between +4 in. 
and —} in. water gauge. Usually one 
diaphragm side chamber is connected 
to the furnace combustion space and 
the other side chamber to the atmo- 
sphere at the furnace location. The 
atmosphere-piping connection follows 
the trail of the furnace-connection 
piping up to the point of entry into 
the furnace of the latter, thus com- 
pensating for any barometric-pressure 
changes and temperature changes in 
the connections to the controller. 

The instrument therefore behaves 
to some extent as a differential-pressure 
device, preventing the value of the 
effective controlled pressure in th> 
furnace chamber from being spurious] y 
affected by any difference in atmo- 
spheric pressure between the furnac: 
location and the situation of th 
instrument. A deviation of +} in. 
w.g. from the desired pressure valuc 
causes the instrument to move the 
plant regulator through its full travel. 
The desired-value setting is adjusted 
by loading the diaphragm’s contro! 
spring by means of a knurled nut. 

Static suction or pressure controllers 
(FAF 2-7) are of two main types: 
(a) for values up to 6 in. w.g. and (6) 
for values up to 48 in. w.g. A typical 
application of the low-range pressure 
controller is for gas-offtake pressure- 
control duties in schemes for the 
automatic control of operation of gas 
producers. 

The division of ranges for the dif- 
ferential-pressure controllers is again 
up to 6 in. w.g. and up to 48 in. w.g. 
Construction is roughly the same as 
in the corresponding static-pressure 
instruments, except that both dia- 
phragm side chambers are used, of 
course. The mill-load controller, 1 in. 
to 13 in. w.g., is a special-purpose 
instrument. The main slack diaphragm 
is the principal prime mover, biased 
or modified by the action of a sub- 
sidiary diaphragm. One diaphragm 
is for measuring 1 in. w.g. differential 
pressure, and the other, up to 13 in. 
w.g. differential pressure. 

The desired value of the ratio is 
adjusted by moving a beam fulcrum. 
The instrument has been designed for 
the automatic load control of suction- 
or pressure-type pulverising mills. 
Normally the pitot head on the mill 
is connected to one chamber, the 
static head at the inlet to the mill to 
another, and the static head at the 
outlet of the mill to the third pressure 
chamber. The maximum static pres- 
sure permissible with this instrument 
is 2 p.s.i. CPE 419 
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World News 





AUSTRALIA 


U.S. carbon black processes for 
Australia 

Manufacturing processes of the 
J. M. Huber Corporation will be 
utilised in the design of the new 
carbon black plant to be erected near 
Melbourne, Australia. The plant will 
be owned jointly by United Carbon 
Co. Inc. and Shell Petroleum Co., 
and will produce standard grades of 
carbon black, matching the corres- 
ponding American types. The Huber 
company will participate in distribut- 
ing the production of the plant in 
Australia. 

ISRAEL 

Phosphate exports 

Israel has exported 30,000 tons 
of phosphates to Hungary this year 
and expects to send further quantities 
when negotiations with that country 
have been concluded. Japan is also 
scheduled to take about 8,000 tons 
within the next few months. 

According to Ministry of Develop- 
ment sources, production of phosphate 
rock is expected to reach 120,000 tons 
during the current fiscal year ending 
next March. This compares with 
a total of 85,000 tons produced in the 
previous fiscal year. 

The-quantity available for export, 
these sources said, should be between 
45,000 and 55,000 tons. The re- 


mainder will be used by the Haifa 
Fertiliser & Chemical Works for the 
production of superphosphates. 


Pilot plant to de-salt sea water 

The Ministry of Development has 
announced that a sum of £1150,000 
has been allocated for the construction 
of a pilot plant for the de-salting of 
sea water in commercial quantities for 
both drinking and irrigation purposes. 
The plant will utilise a new and 
patented freezing method developed 
by an Israel engineer. 


RHODESIA 


Phosphate deposits change hands 

African Explosives & Chemical In- 
dustries (Rhodesia) Ltd. (jointly owned 
by I.C.I. and de Beers) has bought 
the Dorowa phosphate deposits, about 
60 miles south-west of Odzi. The 
company is at present building a 
£3-million factory in Salisbury to 
produce superphosphates. 


THAILAND 


European projects 

There was great foreign interest in 
industrial investments in Thailand 
and the Ministry of Industry was 
planning to encourage long-term in- 
vestment projects, the Minister of In- 
dustry, Maj.-Gen. Pramarn Adirek- 
sarn, said on arrival in Bangkok from 








Scene in the new assembly shop of Metal Propellers Ltd., referred to on another 
page. The large vessel shown in course of assembly is a ‘ Monel ’ column for the 
absorption of ammonia from coke oven gas, and is 16 ft. diam. and 13 tons in weight. 
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a recent three-weeks’ tour of industrial 
plants in Italy and France. 

He said that a French fabric concern 
was interested in purchasing at least 
10,000 tons/year of castor seed for the 
manufacture of a synthetic fabric. 
The firm would send experts to study 
the possibilities of establishing a 
castor-seed plantation and a processing 
castor-oil plant. 


ITALY 


Nuclear power development 

A new company, the Societa Ri- 
cherche Impianti Nucleari, with a 
capital of 100 million lire, which is 
to be raised later to 1,000 million lire, 
has been set up in Milan by Fiat and 
Montecatini. It will concentrate on 
experimental work with nuclear power 
plant. The Council of Ministers has 
approved a draft law providing 3,300 
million lire for research in the field of 
nuclear energy. 


JAMAICA 


Alumina and bauxite plant 

Construction of a £12-million plant 
near Ewarton, St. Catherine, by 
Alumina Jamaica Ltd., is beginning 
this year and is to be completed in 
1958. This, with existing plant near 
Mandeville, will boost the company’s 
investment in the bauxite industry in 
Jamaica to £34 million. The Kaiser 
Bauxite Co. also have plans for large- 
scale developments. 


EASTERN GERMANY 


Chalk production 

A new thermic drying plant which 
can dry chalk in one hour, while the 
open-air process, employed hitherto, 
lasted three to six weeks, is to be 
built as part of a new chalk project 
in East Germany. About 750,000 tons 
p.a. of chalk will be produced at the 
Baltic Isle of Ruegen after three pro- 
projected new pits have been com- 
pleted by 1960, the. East German 
news agency, A.D.N., has said. 

These three pits at Klementalvitz 
are to be joined into one enterprise 
which is expected to produce 200,000 
tons/year of chalk. 

The Ruegen chalk rocks are the 
largest resource of chalk in Germany. 


BRAZIL 


Chemical industry progress 

Plans have been announced for the 
establishment of a new factory in 
Brazil to manufacture formol and 
synthetic resins at an initial rate of 
30 tons/day. Subsequently it is hoped 
to produce methanol in the same plant. 
The new plant will be part of the 
Alba S.A. organisation, in association 
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with the firm of Karl Fischer, of Berlin. 

The Cia. Siderurgica Nacional plans 
to import new equipment from Ger- 
many which will enable it to produce 
substantial quantities of ferro-sulphate 
and sulphuric acid. 

Plans to produce sufficient alu- 
minium oxide to meet the needs of 
abrasives manufacturers in Brazil have 
now been partially realised. A factory 
opened recently at Salto de Itu near 
Sao Paulo has increased the total 
Brazilian production to 600 tons per 
month. 

CEYLON 
Japanese ilmenite bid 

Japanese industrial interests have 
offered to buy Ceylon’s entire annual 
output of ilmenite. 

According to present plans, 100,000 
tons of ilmenite-bearing sand could be 
refined annually in Pulmodai in the 
Eastern Province. The refining plant 
would be set up after a road to 
Pulmodai, now under construction, 
has been completed. 


CANADA 


Domestic nickel price adjusted 

To compensate for recent changes 
in foreign exchange rates, and to keep 
the domestic price of nickel in accord 
with the basic export price, the Inter- 
national Nickel Co. of Canada Ltd. 
recently announced a change of | cent./ 
Ib. in its price of electrolytically 
refined nickel, for consumption in 
Canada, decreasing the price from 63 
to 62 cents/Ib. (Canadian currency) 
from its Port Colborne, Ontario, 
refinery. 

The price change does not alter the 
company’s price of nickel for the 
United Kingdom, the United States 
or any other markets. 


JAPAN 


Ammonium sulphate for Formosa 

Japan is to export 330,000 tons of 
ammonium sulphate to Formosa for 
delivery by next July under a long- 
term contract signed by the Japan 
Ammonium Sulphate Export Co. and 
the Director of the Nationalist China 
Food Board, Mr. Li Liang Chun. 
The price, at $58.30/ton f.o.b., is 
$1.80 lower than under last year’s 
contract owing to lower prices on 
local markets. 

The company said that an estimated 
650,000 tons of ammonium sulphate 
would be exported during the current 
fertiliser market year from August 
1956 to July 1957, against 457,000 
tons in the previous year, of which 
Formosa also got 330,000 tons. This 
year Formosa had asked for a total of 
400,000 tons. 
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The Leonard Hill 

Technical Group—November 

Articles appearing in some of our 
associate journals this month include: 

Manufacturing Chemist—Puri- 
fication of Chemicals by Zone Melt- 
ing; Recent Developments in Ion 
Exchange; Iodine as a Catalyst in 
Pharmaceutical Chemistry; Chester- 
ford Park Research Station; Progress 
Reports. 

Food Manufacture—Wine Pro- 
duction in California; Cheddar Cheese 
Making in Dorset; The Browning of 
Oatcakes; Encapsulated Vitamin A 
Powders; New Type Dutch Pas- 
teurising Plant; Food Canning in 
Kano. 

Petroleum—Fuel Investigations at 
Cranfield; Isobutane Production; 
Producing Higher Octanes; Water 
Cooling Problems; Infra-Red Absorp- 
tion Analysis in the Petroleum In- 
dustry, 2. 

Corrosion Technology—Cor- 
rosion of Stainless Steels in Super- 
critical Water; Fundamentals of 
Cathodic Protection; Humid-Trol— 
A New American Moisture-Preserving 
Container. 

Automation Progress—Electro- 
nic Detection of Tramp Metal; 
Automatic Control in the Process 
Industries, 1; Differential Current 
Meter; Cybernetics, the Science of 
Control Systems; Automation in 
Weighing; Products Design by Com- 
puter; Collar-Making Machinery; 
Automation Highlights in the U.S.A.; 
Automatic Grinding of Bearings; 
Work Handling within Machine 
Tools; Electronic Sub-Units As- 
sembled Automatically; Automation 
and the Scientists. 

Paint Manufacture—Polyesters 
for Surface Coatings; Formulating 
Industrial Finishes; The Hiding 
Power of White Pigments; An Analy- 
sis of Colour Preference; Colour for 
Manufacturers; Testing Paints by 
Outdoor Exposure, 2. 

Building Materials—Post and 
Prestressed Concrete Beam Construc- 
tion for Factory Extension; Treat- 
ment and Painting of Timber for 
External Use. 


Floors—Wood: Its Properties as 
a Flooring Material for Various 
Purposes. 


Muck Shifter—Building a Road 
Embankment Across a Bay; Preview 
of the Public Works Exhibition; 
Langstone Bridge, Hayling Island. 

World Crops—Wheat-farming 
Developments in Australia; Wheat 
Breeding and Production in Canada; 
The Snowy Mountains Scheme; 
Copra Production by the Smallholder. 











PORTUGUESE EAST AFRICA 


Lourenco Marques asbestos 
grading plant 

A grading plant capable of handling 
between 400 and 500 tons/month of 
asbestos is being built at Lourenco 
Marques in Mozambique, according 
to reports from Johannesburg. 





A similar plant, which is controlled 
by the Asbestos Refining Co., a branch 
of the John Beith organisation, is 
already in operation in Durban. It is 
used for grading and cleaning fibre 
from the company’s own producing 
subsidiaries and associations, as well 
as from other producers. This pro- 
vides a means of mixing the output 
from several small mines to yield 
a grade suitable for buyers’ require- 
ments, and it is expected that the 
Laurenco Marques plant will operate 
on the same lines. 


CHILE 


Credits for nitrate industry 

The United States Export-Import 
Bank has announced the extension of 
two credits totalling $27,800,000 to 
modernise and expand nitrate pro- 
duction in Chile. The bank said on: 
authorisation of $16 million wa: 
to be made to the Anglo-Lautaro 
Nitrate Corporation and another for 
$11,800,000 to Cia. Salitrera de 
Tarapaca Y Antofagasta (C.S.T.A.) 
Anglo-Lautaro produces about two- 
thirds of the nitrate sold from Chile, 
while the Tarapaca Co. is the second 
largest nitrate producer in that coun- 
try. Both companies will purchase 
United States equipment to crush, 
process and refine nitrate ores. 


NORWAY 


New ore-handling plant at Narvik 
The new ore-handling plant in- 
augurated at Narvik, north Norway, 
will enable shipments of iron ore to 
be increased to 15 million tons p.a. 
Last year, shipments from Narvik 
were 9 million tons. The plant is 
highly mechanised, and includes auto- 
matic sorting installations and a system 
of conveyor belts several miles long. 


INDIA 


Dyestuffs industry 

The National Industrial Develop- 
ment Corporation, a limited company 
owned entirely by the Indian Govern- 
ment, is to undertake the manufacture 
of primary intermediates required for 
the production of dyestuffs as part of 
the development programme of the 
Indian dyestuffs industry. 

Announcing this, the Ministry of 
Heavy Industries said that the Govern- 
ment had asked private firms already 
registered or licensed for the manu- 
facture of dyestuffs, as well as those 
who had applied for licence in this 
field, to indicate the kind of develop- 
ment which they were willing to 
undertake regarding the production of 
intermediates. 

The Ministry said the Government 
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TRANSPORT FOR HEAVY CHEMICALS 


The first of six new covered hopper barges for use by Olin Mathieson Chemical 
Corporation is shown as it slides into the Ohio River. The 195-foot barge was con- 
structed by Dravo Corporation at its shipyard on Neville Island near Pittsburgh. 
The barges are of all-welded steel construction, 35 ft. wide and II ft. deep with a 
load capacity of 1,400 tons. Dravo patented steel rolling hatch covers make them 
weather-tight. The covers can be moved to expose 50°, of the hold for loading and 
unloading. The six barges will be used to carry chemical fertilisers, soda ash and 
other bulk commodities. The Transportation Department in Baltimore is res- 
ponsible for the barges’ operation. 





attached the greatest importance to 
the development of the dyestuffs in- 
dustry and was anxious to ensure that 
by the end of the second Five-Year 
Plan the bulk of the dyestuffs required 
for domestic consumption should be 
produced in India. It was also in- 
tended that production should be 
based not on imported intermediates 
but on home-produced raw materials. 


SOUTH AFRICA 
Gas by rail s 
The delivery of the first rail tank 
wagon of liquid petroleum gas from 
Durban by the Standard-Vacuum 
Refining Co. to the Consolidated 


Glassworks at Wadeville, Germiston, - 


marks a new era in South African 
industrial development. This success- 
ful railway bulk delivery means that 
gaseous fuel is now available to indus- 
tries in South Africa, regardless of 
their location, depending only on rail 
communication. 


Duty rebates 

Rebates of South African import 
duty are to be allowed on glass tubing 
and certain chemical products taken 
out of bond by registered manufac- 
turers for use by specified local indus- 


tries. The rebate on glass tubing for 
use by manufacturers of laboratory 
apparatus and equipment will be 20°, 
while a rebate of 10°, will be allowed 
on a list of chemicals to be used by 
the industry for the manufacture of 
synthetic resins, synthetic resinous 
emulsions and synthetic resinous 
solutions. 

The chemicals listed are: Toluol 
(toluene), vinyl acetate monomer, 
polyvinyl alcohol, tricresylphosphate 
and dibutylphthalate, according to the 
Government Gazette. 


GREAT BRITAIN 


1.C.I. development projects 

The new Biazzi continuous nitro- 
glycerine plant of I.C.I. (described in 
CHEMICAL & PROCESS ENGINEERING, 
August, pages 279-280) had operated 
very well and it was now planned to 
put into use the remote-control system 
suggested, using T.V. for viewing the 
plant from the control room, Dr. 
James Craik reported to a meeting of 
the Nobel Division recently. A 
similar plant will be installed at No. 2 
Hill, and building work is well 
advanced. This unit will be super- 
vised on a high-grade optical system 
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on the periscope principle. The new 
nitric acid concentration plant is also 
well advanced and the installation of 
equipment has begun. 

The Ardeer project for manufacture 
of silicones is well advanced and a 
decision has been taken to extend it 
very considerably to meet the steady 
demand for silicone products. Impor- 
tant developments had been made in 
the utilisation of silicone rubber and 
in the waterproofing of textiles. This 
extension should be in use by about 
the end of 1957. 


Polythene project 

A plant for the production of poly- 
thene according to the low-pressure 
process of Phillips Petroleum Co. is 
to be built by British Hydrocarbon 
Chemicals Ltd. (jointly owned by the 
British Petroleum Co. Ltd. and the 
Distillers Co. Ltd.). The plant will 
be located at Grangemouth, Scotland, 
and will have an approximate annual 
production capacity of 11,000 tons. 


Second crude distillation unit at 
Shell Haven 

A new crude distillation unit, which 
will almost double the capacity of the 
refinery, is’ planned to come on stream 
at Shell Haven in the Thames estuary 
by the end of 1958. The new distiller 
is designed for 11,000 tons/day (80,000 
bbl./day) of crude and will raise the 
refinery capacity to 7} million tons 
p.a. Total cost of the new unit, with 
ancillary equipment, is estimated at 
£6} million. 

This new plant incorporates several 
novel features, one of which is the 
furnace which will be one of the largest 
in use in the oil industry, having a 
heat absorption of over 200 million 
B.Th.U./hr. 

The distillation unit will be erected 
by Messrs. E. B. Badger & Sons Ltd., 
who have designed it to the latest 
Shell standards. When this unit 
comes into operation it will raise the 
capacity of the four U.K. refineries 
operated by Shell Refining & Market- 
ing Co. to nearly 15 million tons p.a. 


Training in paper technology 

The paper-making section of Man- 
chester College of Science and Tech- 
nology has been given laboratory plant 
and equipment worth about £5,000 by 
the Reed Paper Group. The degree 
in paper technology available at the 
college is the only one of its kind in 
Britain. Full-time classes have been 
held in the college since 1903. 


PORTUGAL 


Detergent manufacture 
The Companhia Uniao Fabril with 
other commercial interests has set up 
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a company called Sociedade Nacional 
de Detergentes, S.A.R.L., to manu- 
facture solid and liquid detergents for 
domestic and industrial use. Two 
British firms have already, by means 
of elaborate advertising campaigns, 
created widespread interest in domestic 
detergents. 


UNITED STATES 


New acrylic fibre 

A new modified acrylic fibre, Verel, 
has been announced by Eastman 
Chemical Products Inc., a subsidiary 
of the Eastman Kodak Co. The fibre 
was developed by Eastman Chemical’s 
corporate associate, the Tennessee 
Eastman Co., who will produce it. 


Heavy chemicals expansion 

The Diamond Alkali Co. plans a 
multimillion dollar expansion of capa- 
city at its Deer Park chemical plant 
along the Ship Channel near Houston, 
Texas. The project will boost the 
plant’s daily output of electrolytic 
products by about 40°, or 200 tons 
of chlorine, 220 tons of caustic soda 
and 2 million cu. ft. of hydrogen. 

The primary aim of the expansion 
is to keep pace with the growing 
consumption of chlorine and caustic 
soda by Gulf Coast industries. The 
additional facilities are expected to 
come into operation during the first 
half of 1958. 


New process for tall-oil rosin 

Crosby Chemicals Inc., of Picayune, 
Missouri, have begun to manufacture 
tall-oil rosin and fatty acid by a new 
process. Rosin manufactured by this 
process, the company says, has a 
colour that is lighter than standard 
grade on the U.S.D.A. scale and has 
a high softening point and acid 
number. 

In addition, the company claims, 
sulphur has been removed and the 
characteristic odour usually associated 
with tall-oil rosin is absent. In plant 
operations the rosin tends to lighten 
rather than darken under an inert 
blanket in the manufacture of 
derivatives. 


Heat exchangers for Italy 

The M. W. Kellogg Co., a sub- 
sidiary of Pullman Inc., has announced 
that under a licensing agreement 
recently concluded Nuovo Pignone, 
of Florence, will manufacture in Italy 
heat exchangers according to Kellogg 
designs, standards and techniques. 

Nuovo Pignone is a member of the 
E.N.I. Group, the Italian National 
Petroleum Agency, and a major sup- 
plier of process equipment to the 
Italian petroleum industry. 
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COMPANY NEWS 


Metal Propellers Ltd., engineers of 
Purley Way, Croydon, who have 
specialised for many years in the 
design and fabrication of plant in 
stainless steel, have recently completed 
the erection of two new shops having 
a total area of nearly 20,000 sq. ft. 
This extension represents a further 
substantial stage in the planned de- 
velopment of Metal Propellers’ factory 
site and, it is estimated, should permit 
an increased output of some 20%. 

The new shops form one long bay 
of approximately 350 ft., the first 
150 ft. of which is the new main 
assembly bay of 30-ft. height to the 
eaves. A photograph appears on 


another page. 
* 


West Instrument Ltd., of Brighton, 
makers of scientific and recording 
instruments, have opened a sales and 
service centre in London. The 
manager is Mr. H. W. Barnett, and 
the address is 25a Cockspur Street, 
London, S.W.1. 


* 


A scientific glassware department 
has been established by Howard 
Lloyd & Co. Ltd., Batley, Yorks., 


research chemists and manufacturers 
of pharmaceutical preparations. 


* 


The new head office of Babcock 
& Wilcox Ltd., an imposing eight- 
storey building in Euston Road, Lon- 
don, N.W.1, was formally opened on 
October 8. 


* 


A new private company, to be 
known as British Oxygen Research 
& Development Ltd., has recently 
come into existence. The board 
includes Dr. P. H. Sykes as chairman, 
Dr. N. Booth as managing director, 
and Dr. L. C. Bannister. 

The company takes over British 
Oxygen’s research and development 
centre at Morden, Surrey, which has 
been in operation for over ten years 
In addition to its programme of work 
for British Oxygen, the organisation 
is being increasingly called on to 
undertake work for outside bodies, 
including Government departments. 

* 


Steels Engineering Installations Ltd. 
and Archibald Low & Sons Ltd. have 
changéd the address of their U.K. and 
overseas sales office to 143 Sloane 
Street, London, S.W.1. 





MEETINGS 


Institution of Chemical Engineers 


November 14. ‘The Transport, 
Storage and Handling of Hydro- 
chloric, Nitric and Sulphuric Acids,’ 
by H. Saenger, 6.30 p.m., Midlands 
Institute, Paradise Street, Birming- 
ham. Joint meeting of the Midlands 
Branch and the Midlands Centre of 
the Graduates and Students Section. 

December 4. ‘ High-Intensity Com- 
bustion in Chemical Engineering,’ by 
R. P. Fraser, 5.30 p.m., The Geo- 
logical Society, Burlington House, 
London, W.1. 

December 12. ‘ Heat Transfer and 
Pressure Drop in Packed Beds,’ by 
Prof. F. H. Garner, C. W. Nutt and 
C. A. Le Merle, 6.30 p.m., Midlands 
Branch, The Midlands Institute, Para- 
dise Street, Birmingham. 


Graduates and Students Section 


November 8. ‘ Chemical Engineer- 
ing Problems in the Manufacture of 
Fine Chemicals,’ by Dr. B. Edgington, 
7.30 p.m., Lecture Theatre, Lough- 
borough College, Greenclose Lane, 
Loughborough. 

November 16. ‘ Research and De- 
velopment in a Chemical-Plant Manu- 


facturing Firm,’ by G. A. Dummett, 
6.30 p.m., Caxton Hall, Westminster, 
S.W.1. 


Society of Chemical Industry 
Chemical Engineering Group 

November 13. ‘ The Manufacture of 
Phthalic Anhydride by the Fluidised- 
Catalyst Method,’ by H. L. Riley, 
5.30 p.m., Society of Chemical Indus- 
try, 14 Belgrave. Square, London, 
S.W.1. 

December 11. ‘The Manufacture 
of Nitrogen Derivatives of Fatty 
Acids,’ by M. K. Schwitzer and D. 
Malcolm, 5.30 p.m., Society of Chemi- 
cal Industry (as above). 


Corrosion Group 
November 5. ‘ The Stress Corrosion 
of Steel in Caustic Soda Solutions,’ 
by F. A. Champion, 7 p.m., Chemistry 
Lecture Theatre, University of Leeds. 
Joint meeting with the Corrosion 
Group. 


Incorporated Plant Engineers 
December 20. ‘ Feedwater Treat- 

ment,’ by D. Warburton, 7.30 p.m., 

Golden Lion Hotel, Blackburn. 
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